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ini^thif Adhesion Antagonists 

This application dairns the baiefit of 0 &< Provisional Application 
No, 60/201^9^ Sled May 3, 2000, and 11$. Provisional Application Mo. 
5 60/198,919, filed April M / 20Q0/wMck axe hereby Ixieorporafed by 
reference. 

Background of the Invention 

.A need exists fevmambinael: or modified therapeatic agents 
10 having anti-integrin activity. 

Recombinant proteins me an emergMg class of therapeutic agents. 
Such recombinant therapeutics have engendered advances in protein 
fdrmukhon and cfemical modification, Such modifications can protect 
therapeutic proteins, primanly by btoeking tlieir expomre; to |x©feo|ytie. 

1 S enzymes. Protein modifications may also increase the tfeerapentic 

protein's siaMIity, dreula tion time, and biological activity < A review 
article describing protein modification and fusion proteins Is Francis 
(1992), Iscug jx*^ (Mediseript, London^ which is 

hereby incorporated by reierence< 

2 0 One nseltil modiSeaiion Is eoesbinatian with the "Fc* domain of an 

antil>ody< Antibodies comprise two fanctlonally independent parts, a 
variable domain known as '"'Fab which binds antigen, and a constant 
domain known as wMcb links to snoh effector l«ti.« as 
cOx^plement .a^va^to-^d'&tta^ By phagocytic cells* An Fc has a long 
25 serum halHife, whereas an Fab is short-lived, Capon §1^ (1989)^ Mature 
337: 525-3 L When constructed together with a tberapeutie prot^irv^^n Fc 
domam can provide longer halMffe or Incorporate mck. ivmcHam. m : Fc 
receptor feindlng, protdn A binding, ^tnpMm^nt fixation and perhaps. 
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wm^mmMl transfer > M< Table I sitmmarizei mm ^ 
the art. 
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5 A much differed approach to d evelopB >erd of th&rapeufie agenfe is 

peptide library sereeiiuig. The Intemctioii of a protein Bgand wi th its 
reeeptor often tate place at a Mahwly large interfece. Ho w ever, as 
demonstrated fat: human growth hormone and its receptor, mlj a few key 
residues at the interface contribute to most of the Mndmg :&rm&v*- 
0 Clackson etal (1995), Science 267: 383-6. The bulk of the protein Hgaud 
merely displays the binding epitopes in the right topology or serves 
Mncii^ Tli.us.moiee^ksof mW "peptide* length 

(2 to 40 mmm &d&s) can bind to fee receptor profem of a glwrilarp 
protem ligarul Such peptides may Mrnlc the bioaetMty of the larp 
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protefe llg&p.c! ("peptide agoiusis'') or, through ecrapefi live binding. 
Inhibit the bloaeiivity of the ktge protein liga^d ("peptide antagonists") > 

Phage display peptide libraries have emerged as a powerful 
Miod^fe identifying such peptide agonists and aiilagoMste. See, for 
5 example, Scott el at (1990), Sdence 249: 386; Devlin et al (1990), Soencg 
245: 404; US. Pat No, 5,223,409, issued Jime 29, 1993; OS, Pat. No, 
5,733,731, issued M^rch 31, £998; U& Pat No. S,49S,$30, issued March 12, 
199% u.a Pat. Ha 5,43X018, issued July % 1995; IX& Fafc Mo. 5,338,665, 
issued August 16, 1994; 118.. Pat. No. 5,922,545, isstsed My 13, 1999; WO 

10 mmm published December 19, 1996; and WO 98/15833, pnblished 
April 16, 1998 (each of which is incorpor a fed by reference). In such 
libraries, random peptide sequences are displayed by Ksion with coat 
proteins of Skaaentous phage, Typically, the displayed peptides are 
affimty^ehifed agamst an antibody 4n^eMto of a 

15 receptor. The retamed phages niay be amched by successive rounds of 
affinity purification and repropagation< The best binding peptides may be 
sequenced to identify key residues withm one or nffl structurally related 
families of peptides, See^e^/Cwirk (tWi Sdaice 27& 1696-9, in 
wMck two distinct iarnilies were identified, The peptide sequences may 

2 0 also suggest which residues may he safely replaced by alanine seanuing or 
by mutagenesis at the IMA le^ be created 

and screened to former optimise fee sequence of fee best binders* 
Lowman 11997), Arm. Rev. Biophy^ Biomol Struct 26: 40n-24. 

Other nae&nds compete with phage display in peptide resear&rc A 

2.5 peptide library can be fused of the lac repressor 

aM Mpismgd. iix K coli Ar*att*ef^ allows display on 

the celTs outer membrane by fusion with a peptidoglycaiy associated 
lipoprotein (PAL), Hereinafter, these and related methods are collecliyely 
referred to as "R eoli display," Another biological approach to screening 

-3~ 
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soluble peptide mixtures uses yeast: for expression and secretion. See 
SjaidthetaL tl^^h^l^xmamlABtMhB. Hereinafter, die method of 
Smith flat arid related, methods are referred to as ''yeasNbased. memm$" 
t£n,anorher method, traasiatie.r\ of raniorm IMA is halted prior to rlbosome 
S release, resulting in a library of polypepddes with their associated RMA 
still attached. Hereinafter, this and related methods ate collectively 
referred to as "rlhosome display f Other methods employ chemical linkage 
of peptides to SNA; see, for example, Roberts & Szosfak &3Sfo feft& NstfL 
cMdJ&im 

10 collectively referred to as ''RMA -peptide screening:' Chemically derived 
peptide libraries have been developed in which peptides are immoMized 
on stable, non- biological materials., such as .polyethylene rods or solvanp 
permeable resins. Another chemically derived peptide library nses 
pltotolithograplw to scan peptides immobilized on glass slides, 

15 Heremader, these and related methods are collectively referred to as 
"cheiTacahpepb.de screening," Chemical -pephoe screening may be 
advantageous in thai If allows use of D~arnino acids and other imnafirral 
analogues, as well as non-peptide elements. Both, biological and chemical 
methods are reviewed in Wells & bowman (1992), Purr. Coin, lioteej-aml. 

20 v: 355-62, 

la the case of ; k«0^«M>ac^ve p«^i4€i§,. ?atio^ design of peptide 
Upmds with favorable ibempen he properties can he completed. In such 
art approach, one makes stepwise changes to a peptide sequence and 
determines the effect of the siibsSintion opon bioaciivhy or a predictive 
3 5 biophysical property of the peptide (e.g., solution structure) ,. .Hereinafter, 
these tecbrriquea are collechvely referred to as "rational design " in one 
such technique, one makes a series of peptides in. which one replaces a 
single residue at a dme with alanine. This fechniqae is commonly referred 
to as an "alanine walk" or an. "alanine scan. 1 ' When, two residues 

•4- 
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(contiguous or ;s pae&d apsrt) ate replaced, it is referred to as a "douHe 
alanine walk> v< TM r^rdt&rrt &mm® m& st&siiiitUmm can lie rtsed .afeps or 
in combination, to result in a new peptide ^xYilty wife favorable therapeutic 
properties. 

5 Sirue&na! analysis of protein ^oteio Interaction may also fee used 

to Bi^ggest peptides that mimic the binding activity of large protein 
lig&nds, in such an analysis, the crystal structure may suggest tfee identity 
and rela ti ve orientation of critical residues of the large protein lipnd, 
from which a peptide may be designed. See. e.g., Takasaki et al {199% 

10 Mjli^BiMiA IS: 1266-%, Hereinafter, these and related methods are 
referred to as >v proMn structural analysis These analytical methods may 
also be used to inv estiga te the interac&n between a receptor protein and 
peptides selected by phage display, which may suggest further 
modification of the peptides to increase binding affinity. 

1 5 Conceptual!^ one may discover peptide rmmehcs of any protein 

iMng phage display and the other methods mentioned above These 
methods ha ve been used for epitope mapping, lor ida^ti&atioii of critical 
amino adds in protein-protein interactions, and as leads for the discovery 
of new therapeutic agenfe. B^Xortese^al (1996), Ofir.OpM 

20 616-21 ♦ Pep tide libraries ha ve been used mos t of ten i n Immunological 

studies, such as epitope mapping. Kreeger (1996), TbeSdenhst 10(13); 19- 
20, 

Of particnkr interest here is use of peptide libraries and other 
techniques in the discovery of peptides thai inhibit integrum seieeiim, 
25 cellular adhesion molecules., or their respective receptors, A number of 
such peptides identiied In the art are sammarized in fable 2, For 
mridomly generated peptides/peptide libraries typically were screened for 
binding to a rector for anintegrin iigand (eg,, For purposes of 
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tfe airplicatio^^ fcse niotecnks are coifecfeeiy termed, 

In TaMe % the pmtefe iMed in the left ; M<|e a^ttma ki this tiMe may 
he hmmd fey the associated peptide or mimicked fey t he associated; 
peptide, The stmetwe an.d activity of the peptides are described m the 
listed piiMleatioBs, each of wIlicK is hereby Incorparated by mimmm in Its 
entirety, Trie middle column describes tfe pMrmacologic actMty t>£ Hie 
peptides, and in some instances is followed by a. shorthand term in 
parentheses- 

Table 2"-"-h^t^grixVadhe$ioB amtagomst peptides 



Bitiding 
partner/ 
ptofein of 
intent 



iH.tS.VitV 



Eeferenee 



iaminin imaonn antagonist, ussfuf 

in treating tumorgrowth, 722-8; Mm Mai. (1 399), B8RG ; 
tumor metastasis 79; Nomlzu eS ai. (1 993), Cancer 

vinculo ielI'i^esk>npro<iii^ 

"ceil growth, ciifte'sntiatlon, 8 
wound heating, tumor "' 
metastasis f vfeeuiin 
binding") 



neutrophil adhesion; 
inflammatory diseases 



("safocSn antagonist' 



tumonhoming; treatment 
soreondSlens related to 



events,, including platelet 
aggregation, thrombosis, 
wound healing, 



asrosis, tissue 
logenesfe {e.g t( 
tor treatment at eanoar), 
and tumor invasion ' 



Mantans slal {1995). J, Biol Cham. 270: 
21129-38; European patent appiiealion 

^£IMW^^^ 

Iniamationai applications WOmJUru. 
published duns 1 , 199S; WO 97/08203, 

t March 6, 1W; WO §8/10795, 
pubttshad Marsh I S, 1998; WO 89/24482, 
published May 2D. 1099; -.Kraft Ma], 
{1989), J.BteL Cham. 274: 1978-1085 



Inhfbltionof'aiataiat 



QenTlSis)™ 



m,> 263:19827- 
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FsptidBB identified by peptide library screening M?e been 
regarded as 'leads'' In development of therapeutic agents rafher ikm m 
tXterapeude agents tl^n^elves. .Like ..other proteins and peptides, they 
would be rapidly removed In y;iyo either by renal hitration y . ceiMar 
5 clearance mechanisms in the reiiciilogndotheiiai system, or proteolytic 
degradation. Francis (W92% tocos on Growth Factors 3 : 4-11 . .As a festal, 
te art presentl}^ nses the identified peptides to validate drug targets or as 
scaffolds for design of organic eempounds that might not have been as 
easily or as spieMy identified throngfe chemical library screerdng, 
1 0 bowman. (1997), Arm, Rev. Biophys. Biomoh Struct 26: 401-24; Kay §ta|, 
(19981 Prog Disc. Today 3; 370-3. 

Summary of the Invention 

The present invention, concerns therapeutic agents fhai have 
15 integrin antagonist activity, including activity of known peptides but wlm 
better pharmaceutical characteristics (e.g,, half-life). In accordance with the 
present invention, such compounds comprise; 

a. anlnicgrln/'adhesion antagonist peptide; and 

b. a vehicle, such as a polymer (eg., PEG or dextran) or an Fc domain, 
.2 0 which Is preferred; 

wberein the vehide ts eovalenfly attached to the Integrin /adhesion 
antagonist. The vehicle and the mtegrin/adhesion antagonist may he 
linked through the hi- or C-terrninns of the integrin /adhesion antagonist 
as described further below. The preferred vehicle is an Fc domain, and the 
2 5 preferred Fc domain is an %G Fe domain, fetegnn/adheslon antagonists 
can he generated by phage display, RNA-pepbde serening and tie other; 
techniques mentioned herein , 

Ihe present Invention also concerns a process by which the in vlyo 
hall-life of one or more biologically active peptides Islncreased hy fusion 
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Willi a veWsfe, In this invcmtioB, pharimcologlcally active compouB^ are 
prepared by a procep comprising^ 

■.a, selecting at least cm miegrin/adhesion antagonist peptide and 
fe< pteparihg a phamr&eoiogfc agent comprising at leas t one vehicle 
5 cov al ently linked to at least one aroirto add sentience of the selected 

peptide. 

The preferred vehicle is an Fe domain. The peptides screened in step (a) 
are preferably expressed in a phage display library, The vehicle and the 
peptide may be linked through the N- or C-ternimus of the peptide or the 

X 0 vehicle, as described further below, deferred antagonist domams 

comprise the amino acid sequences described hereinafter In SEQ ID N& 
7 to 21 and m Tables 3, 4 and 5. A ddidonal aitag^nist domains can he 
generated by such techniques as rational design, yeast-based screening, 
rational design, protein structural analysis, phage display, and RNA~ 

IS peptide screening, Derivatives of the .above componncfs (described below) 
are also encompassed by this invention. 

The eonapoimds of this invention may be prepared By standard 
synthetic methods, reeoxnhinant DMA techniques, or any other methods of 
preparing peptides and fusion proteins, Compounds of this toenhon that 

20 etoompass xu>n~pepf:ide portions rnay be synthesized by standard organic 
chemistry reactions/in addition to standard peptide chemistry reactions 
when applicable. 

Hie primary use contemplated Is as therapeutic or prophylactic 
agents, the vehicle-Imked peptides may have activity comparaMe to or 

25 even greater than natural ligauda or known pephdes. In addrtion, natural 
hgand-based ferapentk agents might Induce antibodies apinsi the 
patient's own endogenous Hgand; th^ peptides avoid this 

pitfall by having llttk ox typically no sequence identity with the natural 
MganxL 
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The eomponmis &i this invention may be tmd foi therapeutic or 
prophylactic purposes by iormrdaiing them wlfch appropriate 
pharmaceutical carder materials and. administering an affective amount to 
a patient, such as a human (or other mamma!) M need thereof . Other 
5 Mated aspects are also included in the festant hwemiom 

Numerous add diunal aspects and advantages of the present 
dnveniten willheeome apparent upon . eonsidemlion of the %«res aM 
detailed description of the invention 

2-0 Brief Description of the .Figures 

Figure I shows exeKiplary-pe dlmers that may be derived from an 
IgGI antibody. "¥(f m die Igure represents any of the Fc variants wlfMp 
the meaning of "Fc .-domain* herein, ")C" and "X ? " represent peptides or 
linher-peptide combinations as defined hereinafter. The specific dimers are 

15 as follows: 

A... D: Single dlsid hdedaonded dimers, IgGl anfihodies typically 
have two disulfide bonds at the hinge region, between the constant arid 
^anabfe domains. TheFc domain in Figures 2A and 2 D may he formed bv 
trnrKStion between the two disulfide bond sites or by subsdtution of a 

20 cystelnyi residue with an unreactlve residue (e.g., aianyi.h In Figure 2 A, 
the Fc domain is linked at the amino iermmus of the peptides; in. W, at die 
carboxyl terminus- 

i;S: Doubly dlsrilhdedaonded dimers. This Fc domain may he 
formed: by truncation of the parent antibody to mtain both cystelnyi 

25 residues in die Fc domain chains or by expression from a construct 
including a sequence encoding: such, an Fc domain, fn Figure 2§, the Fe 
domain is linked at the amino terminus of the peptides; m MM the 
carboxyi termimjs. 
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C r $; Monmv^mtdixmm, This iFc domain may be formed by 
elimination of the cpteinyl residues by eith&s* tnmcatioiit or siibsliiiitiori. 
One May desire to oMmtete the cy steinyl residues to a^oki Impimtks 
forped by reaction of the cysteinyi residua wi th eystdnyi residues of otter 
5 proteins present in the host cell The noncwalent bonding of the Fc 
domains is sufficiaif to hold together the dimer> 

Other dimers may be formed by using Fc detains derived from different 
types of antibodies (e.g., !gG2, IgM), 

Figure 2 shows ties^ coxnponBds of the 

10 ixwen^^ of pharmacologically active 

peptides, Figure 2A sho ws a single chain molecule and may a&o represent 
the DN A construct for the molecule, Figure 2B shows a. 3mm kt wMdrihe 
Bnkor-peptMe portion is present on only one chain of dhnen Figure 2€ 
shows a dimer having the peptide portion on both chains. The dimer of 

15 Figure 2C will form, spontaneously in. certain hos t cells upon expression of 
a DMA construct encoding &e single chain shown in Figure 2A, ha other 
host cells, the cells could be placed in conditions fayonng formation of 
dimers or the dinws can be formed in vitro. 

Figure 3 shows exemplary nucleic acid and amino acid sequences 

20 (SEQ ID NOS: 1 and 2, respectively) of human XgGl Fc that naay be used in 
this in vention. 

Figures 4A and 4B show that EchisiatMc binds with high affinity 
to human avB3 in the solid phase binding assay . Tins assay is fether 
described in ix&mpie 1 hereinafter, 
2 5 Figuxos oA and SB show Inhibi ion o£ r uihmi. unlabeled kimaxi 

flhrino^ CMIb/ffia with Ech&fedn-Fo, Uiese 

experiments are further described in Example i hereinaffe 
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De&ifed Description o£ the Invention 
Definition of leans 

life terms used tteoughot^t tM 
tuife^ 0tfcerwi:$e limited in specific instances* 
5 The term "o&^iM&g* me&as thai a compouM ma j Meludo 

additional amino adds on either or both of the N~ ox O temimi of the 
given sequence. Of course, these additional amino adds should not 
sigrn^ of the compoiirid. 

The term *vehide^refe a molecule iliat prevmte degradation 

1 G and /or increases half-life, red aces toxiei ty > recces imnwxiogemclt^ or 

Increases biological activity of a therapeutic protein. Exemplary vehicles 
Inohide art Fe domain {which is preferrocl) as well as a linear polymer (e,g v 
polyethylene glycol (PEG), poiyly$ine, dexitari, etc,); a btandied<hain 
polymer (see, for example, U.S. Patent No. 4289,872 to Denkenw alter gt 
15 al, i^ned September IS, 1981? 3,229490 to Tarn, /i^^jjWy-^ 1993; WO 
93/21239 byFrechet elal v published 28 October 1993); a lipid; a 
cholesterol gxoo p (soch as a steroid); a carbohydrate or oligosaccharide; or 
atry natural or synthetic protem, polypeptide or peptide that binds to a 
salvage receptor. Vehicles are farther described heremafier, 

2 0 The term ^native Pe" refers to molecule or sentience comprisnig the 

sequence of a no^antigen-binding fragment resulting from digestion of 
whole antibody, whether in monoxneric or muitimeric form. The original 
immunoglobulin source of the native Fc is preferably of human origin and 
may be any of the iirimnno^obnilns, although XgCil and IgG2 are 
25 preferred, Madve Fc s are made up of monoxnerk polypeptides that may 
be linked into dimeric or nmiSmexic forms by covalent (he, disulfide 
bonds) \&ttlndn The number of Mtemoiechlar 

disidBde bonds between monorneric snburuts of native Fc molecules 
ranges from 1 to I. depending on class {ag y IgG4gA* IgE) or subclass <&g* 

-11- 
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IgCSX, IgG2> IgCB, IgAl, Xg<3&2)> One example of a naMye Fc is a disulfide- 
bonded d&ier suiting irorn papain digestion art IgG '{sm Wimm etii 
(19B2);|^di€ Acids 10: 4071-9}. tte term ^native W m used lieyeiB 
is g^n0rfc to -^^.is^ors^sa^tf drmeric, and mullimerlc forms; 
5 The term "Fc variant" refers to airrfeoik or aecpence thai is 

im^ natiwFc hut still compis^s a b!i\ditig : site lor the sal vage 

receptor, FeEu. Internationa! applkations WO 97/34631 (pi^Mlshed 2S 
September 1997) and WO 96/32478 describe exemplary Fe variants, as 
well as interaction with the salvage receptor, and are hereby incorporated 

10 by referexice. Thus, the term "Fc variant" comprises a molecule or 

sequence that is hnmamzed from a non-huinan nati ve Fc. Rnrthermore, a 
native Fc comprises sites that may be remOTed because they provide 
structural features or biological aethuf y that are not required for the fusion 
molecules of the present Inden tion, Thus, d ie term "Fc varia nt" comprises 

I S a molecule or sequence that lacks one or more native Fc sites or residues 
that affect or are involved in (!) disulfide bond formation, (2) 
incompatibility with a selected host cell (3) M4erminai heterogeneity upon 
expression in a selected host celt (4) giycosylation, (5) interaction with 
complement/ (6) bindm^ than a salvage receptor, or 

20 (?) aniibody^dependent cellular cytotoxicity (ADCC}> Fc variants are 
described in further detail hereinafter. 

The term y Sc domafe/ encompasses native Fc and Fc variant 
molectiies and sequences as defined ahom As with Fe var tots and native 
PCs., the term 'To domain" includes motecides in monomerie or 

25 muitimeric form, whfe&fer digested from whofe antibody or produced by 
other means* 

The term; v mrxl;fcimer' / as applied to Fcdomains or molecules 
comprising Be domains refers to^ two or more 

polypeptide chains associated ccn?&fe^ 
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coyalent md non-cQT&lmi. mfemciiom* igG ir^Ieci^es typically ferm 
dimers; igM^ pextfetmers; IgD^ dinars; and IgA^BtcMom^rB/ dtma% 
turners,, or tetramers, Mnliimers may fee f<^imfed/by e^pfelting the 
sequence arf reaiiltiBg activity of the riaii^ % source of the Fc or fey 
5 des^M&tng (as defined fealow) such a rMlte Fa 

The term ^dixner" as applied to Fc domains or molecules 
comprising Fe domains refers to moteeides having two poly pepMe chains 
associated covatentiy or rion<o^aleniy. T bus, e%effi.p^y dimars within 
tiie scope of this fe^entioiY are as sho wn in Figure % 

10 The terms ^erivaiizmg" and "derivative or "derivaazed" 

comprise processes and rmd dng eoiripoimds r^spec^vely in which ( i) 
compound has a cyclic portion; for example, cross-linking between 
cystemyi residues within the compound; (2) ffie compound fe cm^lmked 
or has a crossdmking site; for exan%Ie, the compound has a cysteinyl 

15 residue and. thus forms cross4mked dimers in culture or m vivo; (3) one or 
mme pepiidyl linkage is replaced by a non~peptidyi linkage; (4) £heN~ 
terms is replaced fey ~NRR\ NEC(0)R\ ^NRC(0}OR^ ^RS(G},R J , - 
K]HC(C))HHR, a suteinimide group, or gtibstttuted or unsubsiitufed 
foenzyloxycarbonyhNH-, wherein Rand R* ami the ring substifeents are 

20 as defined hereinafter; (5) the Otermmus is replaced by -C{pM;Qt NR^ 
wherein R^, R $ and If . are as deined hereinafter; and (S) coinponndB in 
which individual amino acid moieties are modified fe o ugh ttea taeni 
wife agents capable of reacting with selected side chams or terminal 
residues. Derivatives are further described hereinafter ; 

2 5 The: term "pep tide" refers to molecules of 2 to 60 amino acids, with 

molecules oil to 20 amino adds preferred and those of b to 15 amino acids 
most ptefer!red> Exemplary peptides may be tandornly generated by any 
of the methods dted above, carried in a peptide library (Ovg>, a phage 
display library), or derived by digestion of proiems> 
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The term "rand^Tifzed fS as used to refer to peptide seqprsnees refers 
to £ uHy random se^ia-ices selected by phage display me&ods} and 
sequence Ip which one or mom residxies of a natarally- occurring moleeirie 
is ^a<Bd fey an ammo add residue not appearing m th^t posMon M the 
S naturally occurrteg molecule, Exemplary methods fox idexv&fying peptide 
sscpaiioes ^Mv^'ph^-^^U% display yeasl-foased screenlftg> 
®bcmm& display ENA-peptide screening, chemicais^eemng,. mtional 
design, protein structural analysis, and the like. 

The term ^pharmacQlog^callY m&W* xmms &al muh$tmm m 
10 described is determined to ha^e activity th a t a£ fee ts a medical parameter 
(e,g v blood pressure, Mood cell count, cholesterol leva) or disease state 
(e.g v ameer, autoinm;nme dlso^ 

peptides coniprise agonistic or mimetic and antagonistic peptides as 
defined below, 

15 Hie term "antagonist peptide" or ''inhibitor peptide" refers to a 

peptide that blocks or in some way interferes with the biological activity of 
the associated protein of mferes i, or has biological activity comparable to a 
known antagonis t or i nhibitor of the associated protean of interest 

The term : 1ntegrm /adhesion antagonist" comprises peptides that 

SO inhibit or dowrweguiate the activity of mf egrins, selectlns, cell adhesion 
molecutes, intepm receptor sekete. receptor^ or cell adhesion molocnk 
receptors. Exen^lary iritegrin/ adh lamMin, 
€cMstati%:the peptides described hi SEQ ID N0S: ? to 21 hereinafer, the 
peptides m Tables 3, 4 and 5 hereinafter, ax\d those described in the 

25 reterenoes in TaMe % Those of ordinary skill in the art appreaate that 
each of these references enables one to select different peptides than 
a^tyaliy disclosed herein hy lofiowing the disdosed proeednres with 
different peptide libraries, 
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AMilioEali}^ pliysiofegicaily acceptable salts of the compounds of 
ihx s inv<e;ntion are also encompassed h eran, By ^physlologkaily 
acceptable sate" Is meant any salts that are taown or later discovered to 
be pfearfflaceuiicaliy acceptable. Some specific examples mm acetate; 
5 trifliio^oacetate; hydr ohall to, such as h)?*dxochloHcle and %droferomide; 
sulfate; citrate; tartrate; giycolate; and oxalate. 

Striate of compo^^ds 

fe,&!|gpl> :the composition of ma tter prepared m accordance 
with this iny^^ to the vdiide through the 

10 peptide's M-termin us or C-fernmm^. Thus, the vehlcfe-peptide molecules 
of this invention may be described by the .folio wing formula I; 
I 

wherein: 

IS P is a .vehicle Cprefera!% an Fc ciomam); 

X' and X s ate each independently selected frtttn-CL 1 )**** iV}^~ 
04 -P ; . -(I:) r P ; -(i;). r r-(L 3 )rF, and <l^a4^04 

F, Pi F> and P* are each independently sequences of 
mtepm/adhesion antagonfet peptides; 
2 Q 1<V L V %\ and V are each independently linkers; and 

a, h c, ift and f are each Independently 0 or 1, provided tha t at 
least one of a and b is I; 

Thus,, compound I composes preferred confounds of the formula 

II 

25 X^P 

and nmltlmers thereof wherein # is an Fc domain and is attached at the G- 
tenninns of X 
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and midtimers thereof wherein F* is an Be domain and is att ached at tte M- 

terminus of X5 

IV 

5 md multimers thereof wherein F v Is an Fe domain and is attached at the M- 
l^mintis ol and 
V 

FVLVPWL%"P* 
and muitimers thereof w kerem F* Is an Be d&M&iaasui m attached at the M~ 

10 iemiaus of"L x -P^r, 

Peg tides. Any number of Integrm/ a dhe^i on antagonist peptides 
may be used in conjunction with the piresent Invention, T&rgeiing 
peptides are also ofinierest/ind^ 

specific peptides and the like. All of these classes of peptides may be 

sped&atlon and other references. 

Fhage display, in particular, is In generating peptides for use 
in the present invention, it has been stated that affinity selection .from 
Mhraries of random peptides can fee naM to identify peptide ligands for 

2 0 any site of any gene product. Dedman et ah (1993), 1M^J1MS< 

23025~30< Phage display is particularly well suited for identifying peptides 
t^vai ^^riAJi fc j5X3.cr^- v. o* vfcx^^>* c^f iiVvtc v.y) 1 y ce^i <..*:>a»s -*vv^i>$u r^*^^j^t^?*r$? c*r ^r^y 
proteins liavMg linear epitopes. Wilson eijl (1998) , Can. I . Microbiol, 44: 
313-29; Kay eial (1998).. Df t% Pise Today 3; 370-S. Such protend are 

2 5 extensively reviewed In Herz elal- (1997), 1. Receptor & Signal 

reference, bu^n gtOi.errte ut naeie^i aie pxe, ; enea toi a^e m tmb mvennon. 
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fm&KMfm: proteins of interest as targets for peptide generation In 
the present invention are integnns, adhesion moleeiues; and receptors loir 
integrirts or adhesion, molecules (e.g., csr-pS; (JtVpl). 
5 Peptides pa.riicrdatl.y of interest for use in the present iiweMiors. 

inckide latfiiRirv which has the sequence 

mm 

OEQ1DNO: 7} 
eehlstatiry which has the sequence 
3.0 EQjESti^ 

(SEQ II) NO: 8) 

MQB, NOR and derivatives thereof having the sequences 

RX : ETX,WX, 
(SEQ ID NO: 9) 

is RX ; eix ;> wx : 

(SEQ ID NO: 10) 

CXXRl.DX ; NC 
(SEQ 10 NO: 11} 
GXXR60G 

20 (SEQ ID NO: 12) 

X^^RGDX.X.X, 

pEQfDNO: 13; 
CXPRGRCXO 

(SEQ ID NO: 14} 
25 X : X s D0XX ? XN 5 

(ESQ IB NO: IS) 

X,X. ) X ;i DDX^X s X : .X, 

(SEQ ID NO: 16) 

M:WMefe:tfcesutetiiuexife X.,. X 3 , X s ,. X$ X s ., X,, X. ;; and X s are as defined in 
30 hitematlonal applications WO 95/ 1471.4, published, hme 1, 1995 md WO 
97708203, published March 0 1997, which are incorporated by reference in 
their entirety. 
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Also of particular mtee^t lor use m iltte invention are vlncnlin 
binding peptMsaand ^etetm antagonist peptides of fee lormidae 

RKXNXXWTWVGTXKXLTEE 
(SEQ ID NO; 1?) 
5 CXXXYTXLVA>QNKXE 

(SHQ I'D NO: 18} 
RK5<XXXWXWV^TXKXOXE 
(SEQ ID NO: 19) 
AXNWXXXEPN^XXXED 
10 (SEQ ID NO; 20} 

XKXKTXe^NWXX 
(SEQ ID NO: 21} 

in which :} X 5i refers to any naturally occurring arm no add residue. 

Exemplary peptides for this invention appear in Tables 3, 4, 5 and 6 

1 5 below. These peptides may be prepared by methods disclosed In the art. 
Single letter amino aeid abbreviations are used> The X in these sequences 
(and througteut ibis specification, unless specified otherwise in a 
particular instance) means that any of die 20 naturally occurring amino 
acid residues may be present, Any of these peptides may fee inked in 

2 0 tandem (ie.., sequentially),, wife or without linkers, with peptides of to 
same sequence or different sequences. Any pep dde containing a cysteinyt 
residue ma y be cross- linked with anofeer Cys-containing pep dde, either 
or feofe of which may be linked to a ^ehicfc* A lew cros^-Mnked examples 
^e.:proyMM. ixi &m t0i^,^xf. peptide ba ving more fen one Cys resid ue 

25 may form am intxapeptide distilf Ide band, as well In the 'SEQ IP HQ," 
column, means that no sequence Ishng is requiredior fee given 
sequence. 
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Tabic? 3 — Mfegiln-ajUagornst peptM« sequences 





^ > 




22 


t\: n h a *s r 4 ' 

V.. V V U O v w v y 


^3 


V VV U tJ V v V V L\** 








v/VV t/iu>^ * v ivi-V/ 




LvOVV DUv.u'VLU 










£l. 








■ 1 > 


- — — 


EE 


J^B$xiB!*x6%b!x 
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MGRAHA „ 


1 , 


GNQR0. 




• CDCRGDCFC 




CGSLV'RG 


39 


| DL.XXL 




' btoloslrtVil 




I RTDLOSERTY 


4^ 


RTOLSSLRT 


4^ 




44 










-usts - 


4/ 


SSDLHAIKRHYQ 


— S — - 


ReDU<QLSEI.fW 




CXXRGDG 


! **» 


STSSFDDVYPWARGVSSALTFTLVATR 


- 


t 8TGG £ D D V YD W AR RV 8 8 Al. JTt LV ATB 


: .... EE. 


SRGVNFSEWLYDMSAAMKEASHVFPSRESR 


3# 


SSQNWDMHAGVE-DLTAAMLGLLSTiiiSSSR 




SSFSLYTOFLVNYESAATRIQDLLIASRPSR 


55 


SSTGWVOt.EGALQRAA0ATRTSiPPSLQRSR 


l I 


D V YTKK Et J EGA R R VSEK 




RGPGX 


M! - 


CRGDGXC 




CARRLDAFC 


* « • 


CPSRLDSPC 


- f • 


CDCRGDCFC 




CDCRGOCLO 




RGDLAALSAPRV 


a 
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. SEQ ] 
ID N O? 


DfTWDQLWDL^K 








DYTWFK-.LWOMMO 


s - 


QiTWAOl WUMMk 


; 


0 MT W H D LVVTLM S 








EfTWDQLWS VMM 


71 


hvswfqs, wnitviN 


. « 






RNMSWLELWEHMK 




AFWTWOOI W^n ; ; M^IPAFSQ 


• 4 

— 


HR AEWLALWEQMSF 


76 


KK ED VVL At W R I M S V 


77 


| ITWDQLWDiMK 


7S } 


0 i'T WDGLW D LivIK 


7§ 


DITWDQLWDLMK 


go 


DifWDQLWDLMK 


SI 


C<ON R y \ DLVmI^N'KN£c. 


82 


AeMWAO!^ EPNHKRN HE D ~~ 


83 


RKNMfSTWnwaTKKALTHE 


84 


KKALTMEAENWAO 




CGXRYTDLVAiQNKXE 


So 


1 AENVYAOGEPNNKXNXED 


S7 



Table S-Vincuiin binding peptides 

5 





MQ 
IDNO: 


] SSQNWDyE^GVEDLTAA^LGLLSTjHSSSlC"" 


i^SSPSLWQFLVNYESAAtBiQDLUASRPSR 


89 

90 1 


! DVYTKKEUECAREVSER ^ 


Yl 


j STGGFDDVYDWARGVSSAUTl'TLVATR 


92 ] 


! STGGFDDVYDWARRVSSAtTTTISATR 
I'S^YNFSEWLYDliSAAMKEASNVFPSRRSR ' 


93 
"'Yt' 
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"Fable 6 «-!..am5n.ia-related peptide secpexiees 







SEQ | 
ID MO; ! 


i YISSRYIGSR \Le„ (YIGSR),] 


128 j 


Y1GSRYIGSRY1GSR (YiGSRM 


129 j 


Y1GSRYIGSRY1GSRYISSR ?la ; {YlGSfiy 


130 I 


YlGSRYlQSRYIGSRYiGSRYiGSR O.8., fs 




[ 131 j 


' IPGUtiKGAmVGlMmm. AR 


132" 1 


I YIGSRRSDVEiLOVPDSGR 


133 j 


| RQDRGDYIGSRRGD 


134 | 


j YiGSRYiGSRYSGSRYIGSRYiGSR 


136 I 


! REDVEItDVYiGSRPQSGR 


136 | 


I YSGSRREDVEiLDV'PDSGR 


W ! 



¥g|gc|gg< Tlu's invention requires th« presence of at least one VeMck 
5 (P% F 3 ) attached to a peptide through the N-termirvu$, C4:erminus or a 
sktecham of one of the amino add residues. M tutlple vehicles may also be 
used; ag v Fc% at each terminus or an Fc at a lermirms and a PEG group at 
the other terminus or a sideehain. 

An Fc domain is the preferred vehicle, TheFc domain may be fused 
XO to fheM or € termini of the peptides or at both the M and C termini* For 
the IPQ~^^ Fc domain fused to the N 

ienrviivus or die peptide portion of the molecule are more bioactive than 
other such fusions, so teion to thte M tetmptua as : :p*efetred 

As noted above, Fc variants axe suitable vehicles within the scope of 
IS this inven:ttOiE. A native Fc may he extensi vely modified to form an Fc 

variant in accoK!an.€e . with. fMs Mv^riM^ provided hmdlng to the salvage 
recep tor is main tained; see, for example WO 97/34631 and WO 96/32478, 
Itx such Fc variants, one may remove one or more sites of a native Fc that 
provide structural features or hmchonal aedvliy not required by the 
2 0 fusion moteaibs of this invention. One may remove these sites by, for 
example^ substituting or deleting residues^ inserting resldties into the site, 
or tnmcatlng portions contalrung the sli^llnimmied or substituted 
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cresi&es may also fee altered amino acids, such as pepfedomimeiies or D- 
Mrutto adds. Ec variants may fee dsslrafele fer amartber of reasons, several 
of which are described below, Exemplar)? Be «anantf mclude molecules 
and aeqwences in wMdh: 
5 1. Sites Irwolvecl la disulfide hood formation are removed. Such removal 
may avoid reaction, with oilier c^steme-mHtaMrtg preteinspr^a^titt 
the hos t cell axsed to produce the molecules o! fee Invention. For ibis 
ptirpose, the cysteine<cniaining segment at the N-ierminns may be 
tsmacated or ey steine reridnesmaybe deleted or sttbstl taied with other 
1(3 ammo acids (e,g v alanyl, scry!). In parbeular, one may truncate the 
lermmai 2ibammo add segment of S EQ ID KID; 2 or delete or 
substitute the cysteine residues at positions ? and 10 of SEQ IB MQ; 2, 
Even wfeen cysteine residues are removed, the single chain Fc domains 
can add mrm a dimerie Fc domain that is held together nomeovaieniy. 
15 2. A. native Fc is modified to make it more compatible with a selected host 
ceil. For example, one may remove die PA sequence near the M- 
texmimis of a typical native Fc, wlbeh may fee recognized by a digestive 
enzyme in Iv.epli soch as proline imioopepfedase. One may also add an 
H4ermina! metdonine residue especially when the molecoie is 
a 0 expressed reeomhinaniiy in a bacteria! cell such as ILcujj. The Fc 
domain of SEQ ID NO: 2 (Figure 3} is one such Fc variant. 
0. A portion of the Nncm-inus oi a native Fc Is renewed to prevcnhN- 
iermmal beterogeneity wfeen expressed in a selected best cell For this 
purpose, one may delete any of the first 20 amino acid residues at ibe 
25 bi -terminus, particularly those at positions %%% 4 and 5. 

; fe One or more giy coaylation Sites are removed. Residues thai are 

typically glycosylated (e.g„ asparagme) may confer cytolytic response. 
Such residues may be deleted or substituted wlth imgbycosyiated 
resido&s (e-gvalardneb 
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S> Sites involved In Interaction with co mpkm^it, $ ueh as the Clq binding 
sit^ axe removed. Bor example, one -may delete or ^bstititte the EKK 
sequence of Hman IgGL Complement recruitment may not be 
Mvimi&geom fat the moteute of this indention atid so may be 
5 a voided with, such an Fc variant 

& Sites are removed that affect binding ip Fc receptors ofeer iMm ■& 
salvage receptor< A native Fc may 3&ves&tes for Interaction with 
certain white blood cells that arc not required for theiosio^ molecules 
of the praserYi; invention and so may be removed, 
10 Z The ADCC slin is removed. ADCC sites are known in the ary see, fbr 
example, Molec, Immnnoi 29 (3): 633-9 (1992) with regard to ADCC 
sites in IgGL These sites, as well, are not required for the fusion 
molecules of the present indention and so may be removed* 
8, When the nadve Pels derived from a non-human antibody, fee native 
IS Fc may be humanized. Typically, to humanize a native Fc, one will 

substitute selected residues In the non-hnnian native Fc with residues 
fat are normally found in human native Fc. Techniques for antibody 
h^manization are well known in the art 

Preferred Fc variants Include the f oSowing, In SEQ IP NO; 2 
20 (Figure 3) the leucine at position 15 may be substituted wife glufcamate; the 
glutamate at position 99, wi th alanine; and the lysines at positions 101 and 
183, with, al arunes, la addition, one or more tyrosine residues can be 
replaced by phaiyalanine residues 

An alternative vehicle would be a proiem, polypeptide, peptide, 
2 5 antibody, antibody fragment or small molecule (e.g., a pephdnmlmetic 
compmmd) oapable of binding to a salvage receptor. For example, one 
mukl me m a vehicle a polypeptide as described m US> Fat Mo, S^B&^f, 
issued April 14> W9B to Fresta eiah Peptides cony aiso he sete^d by 
phage display for binding to the FcSn salvage receptor, Soch sal vage 
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*ec%^ are also included within &e B^amng of 

•%ehide* and are within fee scope of this w 

be selected for increased : h^f4ife' ; (6*gy.'^ avoiding sequences recognised 
by proteases) and decreased jmn*^ no**- 
5 iMS^x^gemc mcinmcm, m discovered In antibody kumanizaloB). 

As noted above, polymer vehicle may also foe used for B* and F*. 
V^ipii$ meani for attaching chemical moieties meM m vehictes are 
currently avaibHe, see, e>g,, Patau Cooperation Treaty f TCI'') 
fetemaiton&i Publication No. WO 96/11953, entitled "N-Terminally 
10 Chemically Modified Protein Compositions and Methods/' herein 

meorporated fey reference in its entirety > This FCT puhiioiion disek*$#v 
among other things, the selective attachment ol vv^ter soluble polymers to 
the hRenninus of proteins. 

A pr&fe& (PEG), The PIG 

1 f> gronp may be of any convenient molecular weight and may be linear or 

branched. Hie a verage molecular weight of the PEG will preferably range 
froxn about 2 MIoDafton CkD") to about 100 kOa, more preferably from 
about 5 kDa to about SO kDa, moat preferably from abont 5 kDa to about 
10 kDa> The PEG groups will generally be attached to the compounds of 

2 8 the invention via acylaiion or reductive aikylahon through a reactiv e 

group on the PEG moiety (eg*/ an aldehyde, amino, thiol, or ester group) 
$® a reactive group on the inventive compound feg>, an aldehyde, aMno, 
or ester group). 

A uaeful strategy lor the FiGylation of synfeetfc 
35 of thmtigh forming a conjugate linkage in sol iriion, a peptide 

and a PEG moiety, each bearing a special functionality that Is mutually 
reactive toward the other> The pepbdes can be easily prepared with 
eonv^ licma! solid phase synthesis (aee, lor example, Hgnres 5 and 6 axxi 
&e aecompanyirig text herein), Xhe penbdes are ^preaetivated-' with an 
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appropriate functional group at a. spedfe site.. The pmMrsors are pixrx&d 
and fully charactered, prior to reacting with the PEG moiety . Ligation of 
the peptide wifeMC usually takes place in. aqueous ph&m m& mrt.be. 
easily mcmitared by reverse phase analytical BPLC The FEGyMed 
S peptides can be easily purified by preparative HPLC and characterised by 
analytical amino add analysis aM kser desorpiiOB mass 

spectrometry, 

PofysaMiMde polymers are another type of water solubie polymer 
which may he used for protein modlfeahon, Dexfcans axe polysacdharlde 

1 0 polymers comprised of indl viduaJ msbimiis of glucose predoxninanf y 
Imked by al~6 lin&age^ The doxtr&n itself is available in .many molecular 
weight ravages, and is readily a^^ about 1 

kD to about 70 kD, Dextran Is a suitable water soluble polymer for use in 
the present invention as a Yehide by itself or in combination with another 

IS vehicle (e.g. Fch See, for example, WO 96/1X953 and WD 96/05309. The 
use of dextran conjugated to therapeutic or diagnostic imnuuiogkVbidins 
has been reported; see, for example, European Paten t PufelicahOTi No. 0 
315 456, ^Mch is hereby incorporated by reference, Dextran of about I kD 
to about 20 kD is preferred when de&iran is used as a vehicle In 

2 0 accordance with the present in ventions 

LlafegS- Any 'Imker'ygroup is optional When present, its chemical 
strucirire is not critical, sinoe it serves primarily as a spacer. Hie linker is 
preferably made up of amino acids linked together by peptide bonds, 
Thus, in preferred euibodlments, tbo linker is made tip of from 1 to 20 

25 amino adds linked by peptide bonds, %^toein fee amnio adds are selected 
from tire 20 naturally occurring amino acids, Some of th^se amino acids 
may he glycosylated, as is well understood by those in the art. In a more 
preferred embodiment, the 1 to 20 amino adds are aefected from glycine, 
alanine, proline, asparagine, glutarrune, and lysine. Even more preferably. 
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a linker "Is: made n$ of a majority of amino adds that are sterieally 
unhindered, such as glycine and alanine Thus, preferred linkers are 
polygenies {parfeol arty O&yUt poly(Gly~Ala) , m4 pot yalanmes, 
Obher specific examples el linkers arc: 

{Gij)^js{Glf)< (SEQ ID NO: 3); 

(C3?y) : AsnC;iyScr(ay) v {SEQ ID NO: 4); 

(GiyXGyGGiy), (SEQ ID NO: 5); and 



To explain the above nomenclature, for example, (0]y) ; i.y&(Gly}, t 
10 GN<4y-C;!y -I ,ys--C^y-(:;iy-Gly-Giy. Combinations of Giy and Ala are also 

preferred. 7'he linkers shorn tec are exemplary.; linkers within the scope 

of this invention may he mneh tog er and may incMde ofcr residues. 
Non-pep hde linkers are also possible. For example, alkyi. linkers 

such as ••NhE(Ct-U,"GCOK wherein. s ~ 2-20 could be used. These alkyi 
15 linkers may further be sebarileted by any non-sterleally hindering group 

such as lower aikyl (e.g., C.-G) lower acyi, halogen (e.g., Cl, Br), CN, NI L 

phenyl, etc, An exemplary non-pep tide linker is a PEG linker, 

VI 

0 

wherein n is such that fee linker has a molecukt weight of 100 to 5000 IcD, 
preferably 100 toSODkD. The peptide linkers may-be altered to form 
deOTattves in the same maimer described abom 

£^|sat|vi|. llieinwMo^ the 
2 5 peptide and/or vehicle portion of fe eompotmds, Siieh dM^Miws may 
Improve tte half life/ and the l&e of the 

eoBipo^da. llie iiioieiw may alternati vely eliminate or attemtate any 
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xmdes^mhl^ ^d^iiect Qi ^m compounds and the like, Exemplary 
fewaiwes include coniponnds m which: 

.1. The coMpouncl. or some portion thereof Is eyclk, For example, the 
peptide poruonmay he modified to contain two or more Cys residues 
5 (e.g., in the linker), which could e$ rifae bf disulfide bond fermatiou- 
For citations to references ok preparation of cycrteed derivatives, see 
Table 2. 

2. The compound is csossdinked or is rendered capable of «oss4Inking 
between molecules* Far example, the peptide portion may be modified 
1 0 to contain one Cys residue and thereby be able to &>rm an 

buennolecular disulfide bond with a like molecde. The compound 
may also he erosa^inked through Its Cdermlnns, as In the molecule 
m below. 



G 

H 



15 3d 6 

4 . One or more peptidyl |-C(0)KR-] linkage* (bonds) is replaced by a 
non-peptldyi linkage. Exemplary non-pepf idyl linkages are -Cii,-- 
carbamate^ -CHpsulfonarnide i~CMr 
SCOhNR--], urea (dxlBC(O)NB-l, -Cbk-secoodary amine, and alkylated 

20 peptide f-<:(C)}Nir- wherein R% lower alky!]. 

5. IheNUernurras ® derivatixed Typically, the N-ternbnos may be 
acyfafed or modified to a snhsdraied amine. Exemplary I44ermlna! 
derivahve gronps include -NRK' (other lhan -NM^ ••NRC(0)K\ 
-mC(0)m\ d\TlS(OiR\ -NliCiOjNFiR^sucdnlrnide, or 

25 benzy!oxycarbonyi~NFt-(CB2hNfh) ; wherein R and R ; are each 

llide^mfefly hydrogen or lower alky! and w&erdn the phenyl ring 
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may be substituted with 1 io:3 subsbtuenfe selected from, the group 
consisting of Cby€ 4 alkyi, C-C... alkoxy, ehioto, and bronco, 

6. The free £«temttn«S%^^ 

esierihed or auhbated, For exampfe,, mm may use methods described, in 
5 tk& m to add (M-hCI %GH r NH,) k to eomponnds of this hwentlon 
having any of 81Q ID MOS. 504 to 508 at fee C~tom»te likewise, 
one may use methods described in fee art to add ~NH 7 to cotnpottnds 
of this Invention having any of SEQ ID MOS: 924 to 955, 963 to 972, 
1005 to 1013, or 10 IS to 1023 at the C-terminus. Ixsmpiaty C-tenMnal 
10 derivabve groups include, for example, -C(0)K ? wherein Ibis lower 

aJkoxy or ~bJR s ir wbereln 10 and 1.' are indepeudendy hydrogen or C> 
C, a%? {preferably QAOdkyi). 

7. A bisulfide bond is replaced with another, preferably more stable, 
eross-linking moiety (e.g., an alkyfen# Bee, e.g,, bhatnagar etal 

15 (19965, L.Med.awm. 39: 38X4-9; Alberts etal (1993) Th|rte«nfe.Am ; 
Fep. Symp >, 357-9, 

8. One or more individual amino acid residues is modified. Various 
deiiYaimng agents are known to react speciieally wife selected 
sideehains or terminal residues, as described in detail below. 

2 0 hysfeyl residues and amino terminal residues may be reacted with 

succinic or other earboxyllc acid anhydrides, which reverse fee charge of fee 
iyshwl residues. Other suitable reagents for derivauAug aipiur-anuno- 
ocaitaining residues Include Imhioesiets such as mefev 1 pieoJinimidaie; 
pyridoxai phosphate: pyridoxal; ctdoroborohydride: trinitrobe;wenesuifooic 

25 acid; O-mefeyllsourea; 2,4 penfa^^ 
with glyoxylate. 

Arginyl residues may be modified by reaction with any one or 
combination of several conventional reagents, mcbsdmg phenylglymai, 2,3- 
hntanedlone, l,2~cyc!ofoexanedione, and nmhydrfe, Deriyatissation of arginyl 



tm&ms requires that the reaction be performed in alkaline conditions because 
of the high pKa of the grsan Mme funehoxial gzpup* Furfemwe, these reagents 
may react with tfae groups of lyMne as well as the argmMe igpsilo«-amino 
group, 

5 Specific modification of tyrosyi residues has beea. studied extensively, 

with partlciilM interest in Introducing: spec tral I abals In to tyrosyl residues by 
reacfioTi with axomatic dia^omiitn : compdtmds : or tetr^ Most 
cormrurfy, N> aeet)fetidi2:ole aod tetemtramefexie are used to form 0-acefyl 
tyrosyl specie and 3~nitro derivatives, respectiveiy, 
10 Catboxyl sidediain group (asparlflw he selectively 

modified by reaction with c&rbodilmides p 

3-(2-morpholinyh(4-ethyI) carbodiimide or l-emyl-3-(4^20nia-4,4- 
dimetliylpentyl) carbodiimide. Furthermore, aspartyl and glutamyl residues ' 
may be converted to asparaginy 1 and glutamlnyi residues by reaction with 

1 5 ammonium I om > 

Glutaminyl and asparaginyl residues may be deamidated to the 
corresponding glutamyl and aspariy! residues, Alternatively, these residues 
arg deamidated under mildly acidic conditions. Either form of thme residues 
falls within the scope of this invention, 

20 Cysteiny! residues can be replaced by amino add residues or other 

moieties either to eliminate disulfide bonding or, conversely, to stabilize cms&~ 
linking. See, e,g v Bhatnagar et al (1996), h Med, €hem< 39^8614-9, 

DerivabEatio^ witb blfiinchonai agents is nse&I tor croasdinkmg the 
peptides or their ftmctianal derivatives to a wata:-inso!ubie suppoirt matrix or 

25 to other macromofecular vebicles, Gormnortly used atom4kM^§ agents 
Indt^ glutaraMebyde;M- 
foydro^ysu^nimide esters, for example, esters with 4-a^idosalicylic acid, 
laomoblfioictiomal brMoesters^m as 3,3 ~ 

df&to^ and blfimciional maleimid® such as bis-N- 
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maldi^^ Dedvatising agents m&\. as tT\etby!^3-|(p^ 

a^icloph^ yield pkofcactlvatabk intemediates that a 

capable of forming crosslinks in the presence of light 
wat^insoiuMe matdcea such as cyanogen feromid^-aciwated catfodhyckates 
5 and the reactive substrates described in MS* Pat, Nos, 3^69,287; 3,691,016; 
4,1^54 28; 4247,642; 4,229337; and 4,330,440 are employed for protein 
immobilization. 

Carbohydrate (oligoMccbarlcle) groups may cotwemen tly be 
attached to sites that are known to be giycasylafion sites in proteins. 

10 Generally, Odinked oiigosacdtarides are attached to serine (Ser) or 

threonine (Thr) residues while Mnked oligosaMiarides are attached to 
asparagine (Asn) residues when they are part of the sequence Asn~X~ 
Ser /Thr> where X can be any amino add except proline, X is preferably 
one of the 19 naturally occurring amino adds other than proline. The 

15 strucmres of N-linked and O-linked oiigasacchandes and the sugar 
residues formdin each type are different. One type of sugar that is 
commonly found on both is N^eetylneummimc add (referred to as sialk 
acid). Sialic add is usually the tei^nlnal residue of both Mdlnked and O 
linked digosaceharides and, by virtue of its negative charge, may confer 

20 acidic properties to the glycosylated compound. Such site(s) may be 
incorporated M the linker of the compounds of this invention and are 
preferably gfyco^ production of fee 

polypeptide compounds (e.g., in mammalian cells snch as CHO, BHK, 
COS}, However, such shes may further be glycosylated by synthetic or 

2 5 semhsynthetf c procedures known in the art. 

Other possible modifications indiide hydroxylation of proline and 
lysine phosphorylation of fwdroxyi gronps of geryl or tlir:60iiy| f^Mdue% 
oxidation of the sulfur a tom in Gys, methylaiion of the alpha-annno 
groups of lysine, arglnine, and hisiMine side chains, Cref ghion, Sslglag! 
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S^Mm^^W^Ms^^M^^M. (W- H, Breeman & Co., San Francisco), 
pp. 79-86(1983), 

Compounds of the presentin^ention mat fee changed at the DMA 
level, a^well The DMA sequmm of any parfton of the compound may be 
5 changed to cotes more compaSMe with the chosen host eelL For col^ 
which Is the praferted test cel^ ^pfeiiteed codom axe known in the art 
Codons may be mibstita ted to eliminate restrict* on sites or to include aileni 
resinehon sites, which may aid in processing of the DNA in deselected 
host call The Feliicle, Imkar and peptide DNA s&penees may he modified 
1 0 to include any of the foregoing sequence changes, 
Methods of Making 

The compounds of this invention largely maybe made in 
teBsforined host: cells uamg recombinant DMA techniques. To doso, a 
recombinant DMA molecule coding for the pepti de is prepared. Methods 

1 5 of preparing such DNA molecules are well known. In the art, For inManx:^ 
sequences coding for the peptides could be excised from DNA using 
suitable restriction enzymes. Alternatively, tire ONA n^iectiie could be 
synthesized using chemical synthesis teohniqnes, such as the 
phosphoramidate luethod. Also;, a combination of these techniques couki 

20 be used 

The invention also includes a vector capable of expressing the 
peptides In an appropriate host, The vector convprtses the DNA molecule 
that codes for the peptides operatlveiy linked to appropriate expression 
control sec|oeneas. Methods of ef&c&ng this operative linking, either 
2 5 before or after the DNA molecule is inserted Into the vector, are well 
JoK)wn. Expression control sequences Include promoters, activators, 
enhancers, operators, riboso m&l feindmg sites, start signals/ stop signals, 
cap signals, polyadenyiation signals, and otha: signals involved with the 
control oi transcnptlon or translation^ 
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The: resulting vector having the DMA malecule thereon is used to 
\xM$kmm mt ap|m>priate host, This = IratBformatferi: tnay be performed 
tismg methods well known In the art> 

Anf of a large number of available and wall-know^ host cells may 
S fee used in the practice of this kw^tioxi. The aeleetlon of a parfionj&r host 
la dependent npon a mimher of faefers recognised fey the a&t these. 
indude^ for example, compa tifeili iy with/the. chosen expression vector, 
toxicity of the peptides encoded by molecule, rate of 

ixansforxnalion, ease of recovery of I he peptide expression ehamcteristics, 
10 bio-safety and costs. A balance of these laetors must be strnek with the 

V 

undemanding that not all hosts may be e<pally eSechv-e for the 
expression of a particular DMA sequence. Within these general guidelines, 
usef ul microbial hosts include bacteria (such as E>^coIi sp>)^ yeast (such as 
^>accha^Bysgs sp<) and odw fungi, insects, plants, mammalian (incliiding 

1 5 human) cells in culture, or other hosts known in the art. 

Next, the transformed host is cultured and puriHed, Host cells may 
be cultured under conventional fermentation conditions so that the 
desired compounds are expressed. Such fermentation conditions are well 
known In the art Knaliy/ih^ by 

2 0 methods well, known, m the art. 

The compounds may also be made by synthetic methods* For 
exampie, solid phase synthesis techniques may be used. Suitable 
tecfmiques are well known m the art, and Include those described in 
Marrifield (1973), Qmm, S M^peptldes, pp. 335-61 (Katsoyaruus and 

2 S Panayotis eds,); Merrif laid (1965), L AmJaMIS^ec, SB: 2149; Davis etat 
(1985), IfedMffi^fel' 10: 394-414; Stewart and Young ^i;96§); SdEd Pfeasa ; 
gept^ 

(3rd eel) Z< 10S-2a3; and Hdc&son etat (1976), The l?|^iM ed>) 2: 
257-527, Solid phase synthesis is the preferred technique of Making 
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indkidtial peptides sines? it is the most cost-eifective meitiod §1. making 
small peptides. 

Compotmds that contain deovafeed peptides or which contain 
n^pepilde poops maf he B^th#|£ed.fey wdl^now^ <^a^c chemistry 

Uses of the Compounds 

The compounds of this Invention will have uses as described for 
lanni^^ cell adhesion antagonists, and 

seleetin antagonists known in the art. In particular, compounds of this 
10 invention are useful hi treating; 

* conditions beneficially treated by inhibition of aggregation, 
fed tiding inhibition of platelet aggregation; 

* conditions beneficially treated by InhlbMnn of angiogenesis 
(e.g., tumor growth, tivrxi:or metastasis); 

IS * inftanimatory and aufelmmnne conditions (e.g., rheumatoid 

arthritis); 

* various Iferms of osteoporosis, such as: 

- primary osteoporosis; 

- postmenopausal and age-related osteoporosis; 
20 ~. endocrine osteoporosis {hyperthyroidism, 

hyperparathyroidism, Cushing's syndrome, and 
acromegaly); 

- hereditary and congenital forms of osteoporosis (e.g v 
os teog^nesis imperfecta, feomocvBtinuria, Menkes" 
syndrome, and Riky-!3a.y syndrome); 

- osteoporosis due to immohlHsa tfon of extremities; 

- osteoporosis secondary to other disorders, s uch as 
hemochro^Mtoafe hyperpTOlactirierma, axiorexia: nervosa, 
thyrotoxicosis, diabetes meililns, celiac disease. 
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infianvmatory bowel disease, primary biliary drrbosis, 
riieiimatoid artfeiitis, ankylosing spondylitis, multiple 
myeloma, 1y and sysf^nk 

mastocytosis; 

3 - osteoporosis secondary to surgery (eg v gastrectomy;! 

or to drug therapy, sudi as clemo therapy, aBlkD^ylsant 
therapy, imm^iios^ppmssive therapy, and aridcoagtilaiit 
therapy; 

and die like. 

10 In addition to therapeutic uses, the confounds of the pMsmt 

iBventipn are useful in diagnosing diseases characterised by dysfunction 
of their associated protein, of interest In one embodiment a .method of 
defecting in a biological sample a protein of interest (eg., a receptor) that 
is capable of being aodvafed comprising the steps of: (a) contacting the 

15 sample with a compound of this invention; and (b) detecting acdvation of 
the protein or interest by the compound. The biological samples inelnde 
tissue specimens. Intact cells, or extracts thereof. Hie compounds of this 
invention may be used as part of a diagnostic kit to detect the presence of 
their associated proteins of interest in a biological sample, Snch kits 

20 employ the compounds of die in vention having an attached label to allow 
tor uetCiiion, 

j^armacenticai €o3mpoMtio3is 

IkSgllgiah The present invention also provides methods of using 
pharmaceutical compositions of the hwenti ve compounds, Snch 
2 5 pharmaceiiMcal compositions may be fer adxnixiistradon for Ixlection, or f or 
oral pulmonary, nasal, transdermal or other forms of administration. In. 
geneM, the. invention encompass 

effective amounts of a compotrcid of the invention together with 
pharmaceutfeally & cceptabie dihients, preservatives, solnblli^ers, emuistf iers, 
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&&jiwmt$ and /or carriers, Such composltionB mdtj.de diluents of vari^i^ 
Buffer content Tiis-HCI, acetate, phosph ate), pH and Ionic sirengtk; 
aiditi^es siidi as detergents and solabilmng: agents (e<g^Twmm 8(1, 
FoJysorbate 80), anti-oxidants |e^>v <tsc0rb|c : acid,. 0dwm metabisiMie}, 
5 p^servaii^es Thimersol, te^^^I alcohol) m& bidMng mbstmc&s {i&gv 
lactose, maiMtol); par^culate p^eparaioxis of 

poiym&ric compoxmdB srsch as polykeiic a^id/polvglycolic acid, etc. orinio 
liposomes. Hyaluronic acid may also be used, and this may have the effect of 
promoting sustained duration in the circulation. Such compositions may 

■I Q infkimce fee physical state, stefeilhy, rate ofin. too release, and rate of to vivo 
dearanee of fee present prof eras and derivatives. See, e.g.... Remington's 
Ptermaceu tlcal Sdenees, 18 th Ed, (1990, Mack Publishing Co., Easion, PA 
18042} pages 1435-171.2 which are herein incorporated fey reference:. The 
compositions may be prepared in liquid form, or may be in dried powder, sbcK 

15 as lyophilized form. Imp to table sustained release formulations are also 
contemplated, as are transdermal formications. 

Qral dosag e forms . CorfeTiplated for use herein are oral solid 
dosage lorma, which are described generally In Chapter 89 of ferangton^ 
Fhamiaeeiriical Sciences (1990), 18th Ed v Mack Fubiisblng Co. Ea&tonPA 

20 18042, which is herein incorporated by reference. Solid dosage forms 

include tablets, caps ife, pills, troches or teenps, cachets or pellets. Also, 
liposomal or pmteinold eneapsidaiioa may he used to formulate the 
present cpmpcfspom; (as, for ex-atri|%. pro|emc>0 iwcrO0|>k^res reported 
in IIS. Patent Mo,4MSM$}* liposomal, encapsulation may be used and 

25 the liposomes mm he deriva &md with various polymers (e,g v 3?ateni 
No. 5,013,5So|. A descnp tion of possible solid dosage femisfor the 
therapeutic is grven in Chapter 10 of Marshall, K. t MMM&EhMMMmMm 
(if 79), edited by G. S> Baxter and C< T> Ihodes, herein incorporated by 
rclerenee, la generah &e lormi?lahoTi will incfede the m^entive 
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mmpQuM.s arte! inert ingredients which allow for profee&on against f fee 
stomach eavlrcm^^ active material the 

Intestine, 

Also speciScal^ eontenrp ) atecl are oral dosage iotms of the above 
S inverrtive compounds & necessary the compounds may be cliemicaliy 
modified so feat oral delivery is efficacious. Generally, the chemical 
..mcKltBcalte coxittempkted is the aitacbmesit of at feast one moiety to the 
.eompoimd molecule itseitwh^^ (a) iiAibition of 

proteolysis; and (b) uptake Into the blood stream feom the stomach or 

10 intestine. Also desired fe the increase in. overall stafeiitty of the compound 
and increase in drcrdation time in the bodv "Moieties useful as eovainntiv 
attached vehicles in this invention may also he used for this purpose. 
Examples of such moieties include: PEG, copolymers of ethylene glycol 
and propylene glycol/carboxymethyl eeliniose, dex&an^ polyvinyl alcohol, 

IS polyvinyl pyrrolidone aruipolyproline. See, lor example^ Abuehowskf and 
Davis, Solnhfe Polymer-Enzyme Addueta Bnsymes agj3n*gs (1981), 
Hocaiherg and Roberts, eds,, Wii ey-Mterscience, New York, NY, > pp 3c?7~ 
83; Newmark, etat (1982) , 1 > Appl Bioehem. 4:185-9. Other polymers that 
could be used are poly-l,3-dioxo!ane and poly-l^^tioxocane. Preferred 

20 for pharmaceutical usage, as indicated above, are PEG moieties. 

Per oral delivery dosage forms, it is also possible to use a salt of a 
irK>di6ed aliphatic amino add, such as sodium M-(3-p^ 
amino) caprylate (SNAC), as a carrier to enhance absorption of tie 
therape^ The clinical efficacy of a heparin 

2 5 formulation using SMAC has been demonstratM in a Phase II trial 

conducted by Emisphere Technologies. See US Patent No. 5,792451, "Oral 
drug delivery composition and methods". 

The impounds of this Inverttion can he included fete 
formrdation as line mrLltlpartiadates m the form of grannies or pellets of 
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particle sfee about I pi Tfie. foyimtoioa : of ,fee m^erial for capsule 
administration could also foe as a /p&WKtex* lightly composed . pfcg£ : or 
toe as taMefe* TIte therapeutic could fee prepared by compression. 

Colorants md Sav-omg agents snay all.be included. For example, 
5 the protein (or deri vatlve) may be formidateci (such as by liposome or 
Merosphere eiicapsiilation) arid thet>. fetfe coHtas|ied witbin an edible 
product such as a refrigerated beverage containing colorants and 
flavoring agents< 

One may dilute or increase the volume of con^poOTd of tbe 

1 0 Invention with an Inert material These dilnents could include 

carbohydrates, especially mannitol/c^laeto^e^ anbyckons lactose, cellulose, 
Bncrose, modified dexitans and starch. Certain, inor garde salts ma? also be 
used as biters incl uding calcium triphosphate, magnesium carbonate and 
sodium cbloride. Some commercially available dilneute are Fast~PIo, 

1 5 Bmdex, STA*X<x 1500, Bmeontpr ess and Avkell 

Dlsintegrants may be included in the formulation of the therapeutic 
into a solid dosage form> Materials used as disintegrants include but are 
mii limbed to sfesieh inehsdmg the commercial disinfegranf based on 
staxeh, Bxplotab Sodium starch glycolafe ArnherHle, sodium 

2 0 carboxy^ethyiceiliiiose, ul tramybpectirc sodinm alginate, gelatin, orange 
peeb add carboxymef hyl cellulose, natural sponge and bmionite may all 
be used. Another form of the disiniegranis are the in soluble eationfc 
exchange renins. Powdered pms may foe nsed as dismtegranfe and m 
binders and these can Inchrde powdered guma such as agar, Karaya or 

2 S tragacanth. Algbue add and its sodiuna salt are also useful as 
dismiegmnts. 

Binders may be used to hold the therapeutic agent together to form 
a bard tablet aiid inefode materials Irom naferal products such m acada, 
tragacanth, starch and gelaim Obiers mekde methyl eeilnlose (MQ/ethjd 
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cellulose (EC) aad carboxj^ueib ji cellulose (CMC). Fol^myl pwrelidorie 
(FVF) and. %drox}^ropyimethyi cellulose (HPMC) could both fee med m 
alcoholic solutioM to paraikte the therapeutic. 

An ai^ifektlonai agent may be mcl ucled In the f ormul&tlon of fee 
5 therapeutic to prevent stickitig dimng the fermidatiou process. Mbricanfe 
may fee iissciaa a layer fee^weeu the therapetitic axtc! the die wall, arid tfcese 
carur^Imfe but are not llpti fed fe; stearic add incW 
and calcium salts, polyie^afhAoroethylene (PTFE), liquid para ffin, 
vegetafete oife and waxes. Soluble lubricants may also be usee! such as 

10 sodium iauxyi sulfate, magnesium iauryl sulfate, polyethylene glycol of 
Taiious molecular weights, Clarbowax 4000 and #090. 

Giidants that rmglit Improve the How properties of the drug during 
formulation and to aid rearrangement during compression might be 
added. Hie glidanfe may include starch, talc, pyrogenic silica and 

1 S hydra led silieoaluminate. 

To aid dlssoluiion of the compotmd of this in vention into the 
aqueous environment a surfactant migh t be added as a wetting agent. 
Surfactants may Include anionic detergent* such as sodium iaurjd sulfate, 
dioctyl sodium sulf omcclnate and dioctyl sodium sulfonate. Cationic 

2 0 detergents might be used and could fed or 
benEefconrum chloride. The list of poien fed nonioufefe 
could fee ineinded In the formulation as surfactants are lauromaerogol 400, 
polyoxyi 40 stearate, polyoxyethylene hydrogenaied castor oil 10, 50 and 
60, glycerol rn.onostearate, poiysorbaie 40, 60, 61 and 80, sucrose fatty acid 

25 ester, methyl cellulose and mrte These surfactets 

could be present in the formulation of fee protein or derivative either 
alone or as a mixture in different ratios- 
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Additives may also be Included in the fomiulation to enhance 
tipfeste of: the m^omidv Additives gotmfially having this property are 
ferlrjBfance file felly acids oleic add*: IMotei c aad m& linoMmc acid, 

Gcaitfolled release formalatiori may be desirable. The eonvpoimd of 
5 this invention coul d fee incor porated In to an inert matrix which permits 
release by either dif fusion or leaching medaanisms e.g., gams. Slowly 
degenerating matrices may also fee incorporated into the formidatidi\ e>g v 
alginates, polj^acdiarxdes, Another form of a controlled release of: ike 
compounds of this invention is by a method based on fee Oros therapeutic 
10 system (Aka Corp.), ie,, the drug is enclosed in a semipermeafele 
xnembrane which allows water to enter and push drug out through a 
single small opening due to osmotic effects. Some enteric coatings also 
have a delayed release effect. 

Other coatings may he used for the formulation. These include a 

1 S variety of sugars which could fee applied in a coating pan. The dwapeufte 

agent could also he given in a film coated tablet and the materials used in 
this instance are divided into 2 poops, The first are the mnenterk 
materials and include methyl cellulose, ethyl cellulose^ hydtoxyethyl 
celliife^ cellulose, hydroxypropyl cellulose, 

20 hy drox^propyl^ofcyi cellulose, sodium carfeoxy-me thy! cellulose, 

provxdone and the polyethylene glycols, second group consists of the 
enteric matMala .IfeM are commonly esters of phthalic acid, 

A mix of materials might he used to provide the opfimnin film 
coating. Film coating may fee earned out in a pan eoater or in a llmdized 

2 5 feed or by compression coatings 

I^ulmonary delivery forms* Also contemplated hereto, is pukr^ary 
delivery of the present protein (or derivatives ^ The protein {or 
deriva tive) is delivered to the lungs of a mamma:! while inhaling and 
taverses across the hmg epithelial lining to the Moodstiream> (Other 
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reports of pttoenary tMi wm y include Adjei gtjl v gtarma. fe^ (1990) 7: 
Adf el et aL (1990), Imernati I Pharmaceutics 6& 135-44 (kuprolide 
acetate); Bta^t Milil989)>l Cardioyasc Pharmacol 13 (sxippi5); sd43- 
146 (endothelm^); Bufebard elai d:98Sl Amm k MM, 3: 20642 £at- 
5 antitrypsin); Smith etal (1969UXiln Jnvest 84: 1145-6 (al-protetoase}; 
Oswein at; (March 1990), '^msolkaiioxi of ftoteins* \ Tmc^Symp, Reap. 
Drug Delivery It Keystone Colorado (recomblr^nt human growth 
ten«); Dabs et at (19SS), t Immunol 140; 3482-3 (Interleron^ and 
tumor necrosis factor a) and Phiz etai> Uix Patent Mo, 5,284,656 

1 G (granulocyte colony atlnruiatiBg factor)^ 

Contemplated for use irt practice of Ms Inv^tion are a wide 
range of mechanical devices designed for pulmonary delivery of 
therapeutic prodi^ts. Including but not limited to nebulizers, metered 
dose inhalers, and powder Inhalers, ail of which are familiar to those 

15 skilled in tfe aj:t. Some specific examples of coniinerdally available 
devkesmntahle &r the practice of this inventiou are the Uliravent 
nehulfeer, man MaEinckrodt Inc>, St Louis, Missouri; the 

Acorn II nebulizer, manuiaciured fey Marques! Medical Producfe^ 
Englewood, Colorado; the Ventolin metered dose inhaler, marmfecMred 

2 0 fey Glaxo Mc v Research Tria ngle Park, North Carolina; and die Sprohate 
powder inhaler, mannfectured fey Fisons Cor p v Bedford^ M 

All such, devices require the use of formulations suitable for the 
dispensing of the tovendve compound. Typical! .y ? each f ormuladon is 
specific to the type of device employed and fhe.use ^l.an 

SB appropriate propeOant material In addition to dii uenis, adjuvants 
and/or carriers useful in therapy. 

The teentwe compound shotild mr>st advantageously be 
prepared m p&r&citla^ pardete size of less' than 10 
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pm {or microns}, moat preferably 05 to 5 jun, for most effective delwery 
to the distal hmg. 

Pharrna ceu tica.l 1 v acceptable carriers Include earboh ydrates such 
m iMmh$% m^mifd, xylite!, sucrose, lactose, and sorbitol* Oth&r 
5 fegredienfe for use in formulations may include LWC, DOPE, DSPC and 
DOPC Natural or synthetic surfactants may be used, PEG may be used 
(even apaxiirooa its use m derl^ati^ing the protem or analog), Dextr&nS; 
siidb m c^dddexMiii y ..may be used, life salts and other related enhancers 
may be used. Cellutese and cellulose <fertvatlves may ha used. Ammo 

10 adds may be used, such as use in a bn.tfer fdmrulatlon. 

Also, the use of Eposonies, microcs psutes or microspheres, 
inclusion complexes, or other types of carriers Is contemplated . 

Formulations milt able for use with a nebulizer, either jet or 
nlirasonicy will typically comprise the Inventive compound dissolved in 

IS water at a concentration of about ill to 25 mg of biologically active protein 
perxnL of solution, The fonnu^ a 
simple sugar (a r g v for protein stabilization and regulation of osmotic 
pressure). The nebulizer formulation may also contain a snrtetant, to 
reduce or pre vent sur face Induced aggregation of the protein caused fey 

20 atormzaiion of the solution in forming the aerosol 

Formulations for use with a rneterei-dose inhaler device will 
generally comprise a finely divided powder containing the inventive 
compound suspended in a propellant with the aid of a surfactant, The 
propellant may be any :€d^mMohai xxiat^rial employed for this purpose, 

3 5 such as a chlorofiuorocarbori, a hydrochlnroft i^toearbon, a 
hydro&^rocarhon, or a hydrocarbon, luchiding MdibrofitH^ 
dlchlorodiiuoromethai\e, dichlorotetraauoroeihanoh and 1,1A> 
Mr&te suriactets In4ude 
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sorbitan trioleate and soya feitMri, Cleie acid may also Be useful as a 
snriaetani 

Formnlationa lot disposing from a powder inhaler device will 
comprise a finely divided, dxy powder containing the inventive compound 
S and iB ay also include a balking agent ^ch as lacfese, sorbitol, sucrose, 
mannitol, trehalose, or xylitol in amounts wl»£^ ifee 
powder from the device, eg^ 50 to 90% by weight of the formation. 

Nasal delivery forms . Masai delivery of to inventive oompound m 
also contemplated, Maeal delivery allows the parage of &e protein to the 
10 blood stream directly after administering the therapeutic prodnet to die 
nose, withorrt fe necessity .for deposition of the product in the lung, 
FormnkdOBS fer naaal delivery Include those with dex tean or 
eydodexlxan. Delivery via transport across other xmtcous membranea Is 
ateo corHeinplated. 

1 5 Buccal delivery forms > Buccal delivery of the inventive compound 

is also contemplated. Buccal deliver}? formulations are known in the art for 
various peptides. 

Dosages. The dosage regimen involved in a method for treating the 
afoove-descrihed oondidona will he determined by the attending phpMatv- 

20 considering various factors which modify the action of drugs, e.g. the age, 

condition, body weight, aex and diet of the patient, the sev«%:pJ:ai^yiT^^iio^ 
time of administration and other dinical factors. Generally, the da% regimen 
afeouki be M the range of 0,1-1000 micrograms of the invmtive compotsnd per 
Kilogram of body weight, preferably 0,1460 micrograms per Mogram, 

25 Specific preferred embodiments 

The inventors contemplate preferred molecules having different 
peptide sequence attached to a vehicle For example, a preferred molecnle 
may include the vseqnences 
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(SEQ ID NO: 95} 
YsGSRvVRSD-A-F 1 
(SEQ ID NO: 96} 

5 whtein '^"is^ ■ 'A* is a 

linker as described previcutsly teem. 

All of t he o>Mpoinic3s of this invention can. fee prepared by methods 
dasctsbedin P£I appi no. WO §9/25044 SW October 22, 1999, which Is 
Incor pomted by reference In ife entirety , 
1 0 The invention, will now be further described by Hie following 

working examples, wbich are ili^trative rather than fimifeg> All of the 
information in the following working examples, Ir^ksding the processes 
and assays, may be applied to edier compotmds within this invention. 

Bx ampl e I 

feparatlon of ecihiststSn £ c-pep&te constructs 
A synthetic gene encoding ecMstatln was filled via a 5 glycine 
linker to the C-iernalnus or die ¥c portion of the human IgGl xnolecule by 
PCli The following oligonHcIeohdes were used to form the eehistadn 
template for a two-stage PGR reaction Qay araman K, Puedm ..CJ^ 
Biotedmiques 1992 Mar; 12(3) :392- 39S, A :PC»-mediated gene synthesis 
strategy m^oMng &e asse^ one 
of thestraMs.) 

2304-46 QGG GGG CAT ATG Q^A TGT SAA TOT GOT OCA TQC WQ 

mh W T-G (SEQ ID NO; 97} 

3384-4? ?AA GTT OCT OAA GGA AGO « CAT CTO TAA GAG MC 

tag agg tg (SEQ ID MOr98} 

2304-48 AGG ACA TOG &00 ACT ACT OTA ACQ OTA AGA OCT QTQ 

act Gee co (SEQ ID MQ: 99) 

2304-49 AOA AAO CCA CAC A&G OOT CCA OCT ACT TAA TGG ATC 

coo ooc cgg oca gct (SEQ ID MO: 100) 



20 



25 
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The singk stranded template was a^emfeted using the bridging 
ollgoimd^otMes shown below; 

2304- 55 ttc &&& mc m cm tt^ eto ca0 (plQ ID MC^ IOl) 
2304 -53 cgt cca ^ cm CAG CTC TAG TO (SEQ ID MO: 102} 

5 £3M~S4 OYO TGG SOT COO OCA QTC ACA (SEQ ID NO: 183) 

1Mb template mixture was subjected to PCB nsmg the fol&wmg 
oligonucleotide primers: 

2305- 28 COG CO? AAA GGT ®m CG1 ! GOT QOT QAA TGT G^A TCT 

10 ggt cca see tgc (sense; SEQ ID NO: 104) 

230^ 51 agc too ooc gcc gcg :o&* cc&. (antisense; SBQ ID 
NO: 105) 



The Fc portion of the construct was obtained via PCR using Amgen 
IS Sixain #3728 (see WO 00/247/0, published May % 2000 Patent Application. 
A-533) as the template and the oligonucleotide primers 

I S 16- 52 AAC ATA AGT MT TGT AOG ATG G (SEQ ID NO: 106) 

2305-27 OCA GCA ^00 ACC AG A -?:TO AG A TTC ACC ACC ACQ TCC 

aoc ttt Ace coo a (SEQ ID NO: W?) 

20 

Hie oMgo^ndeotides 2305-26 and 2305-2? are Mly coroplementaTy, 
allowing die two genes to be fused togefar in. the correct reading frame 
by combining die above PCR products in a tblrd reaction using the outside 
primers 1216-52 and 2304-51, The final PCR gene prod act (the Ml length 
25 fusion gene) was digested with restriction midonuckMMNdel and BmMt, 
and then ligaied Into d ie vector pAMG21 (described below) and 
tramtemed into competent It cdl straia 2S96 (GM221, described teein) 
by 6kcteop6?afmn> Clones were screened fo?r l3ie ability to produce 
reeomMn&nt protein product and to possess the gene fusion having the 
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correct rvockotlde seguerice. A single Bttch done was seledt&d 
designa ted Am gen strain #4592. 

The nucleotide (SEQ ID NO: 108} and amino add (SEQ ID MO: 109} 
sequences of the resulting fusion protein are :skdvm Below, 
.5 m®x 

10 M D lv ^ H T C & ? 0 j? A P E L L Q 8 P ~ 

.1:5 $ V ? l> ? P P K ? K S r J, M X. 3 II * P H 

121, ^^^^^^-^^^ — 180 

CAC^T^ 

20 V T C V V V -rJ- V B H E B F g V K F N W ¥ - 

181 * - — 240 

23 V B G V E V K N A K T K P R S B Q t £f S - 

242 i *■* r - - 4 - - * — 3 o(} 

30 T Y K V V B V Ix T V £ H Q D W A » S K £ 

mCAASTQCA^^ 

301 .-^w-^www^^^^^^^^^ — * 360 

35 f K C K V S M &■ -M h P A « I # K T X S K - 

361 ~*~< * — ^ *~ - 420 



40 



A '.K G Q R 2 F Q V Y T I, P 3> g K D B L 



10 



15 



. 421. - * - * * ~ - - * ~ - - ,, „ ,. ,. ... ... „ * ~ ~ 4B § 



4§X ? \ t - * — — 540 

V B W fe : g H "G Q P E N. H Y R T T P P V £ - 

~ + ~ >m - < - - ?*+ * — r — - — ™ - 4 - «■ ™ - ~ - ~ - * - -- - ~ ™ ~ «. (vOO 

D 0 D 0:' S F ? L Y B K £ T V .0- K S : R W Q - 

601 *~ — - i - * - " 660 

0 G '.S V F S C S v M H E 'h h H H H Y T Q 

20 

6.61 - r - ™ *r- - ™+ - * y-« .v--.- r ~ -f- • - -4— — - - — 72 0 

K. 8 t B -h § S G K G G G £ 8 E C E S C V 
25 End of Pc— ~j j~~gXy linker- | | -----ecHistati^^> 

TGCTGCAGAAACTGTA^CtT^^^^ 

1 '21 w . „ ~ w w w > ~ ~ * * -~ * - - * r — * - ~ — 7 8 0 

&OGK^^ 

30 c c r *r c k. :f l k m 0 t x c k. h a e q d 

35 B M D D Y C N G n T C D C P R H P K K G 

I 

CCAaCmCTm^GGA'TGC 

GGTCGATQAAT^ACCTAGG 
F A T ^ 
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CiMmm ot the ^^jchi^tatin-Msmn: constructs 
in ILcoM GM22I were gro wxi at 37 *<Zin iMm Bmiix medium. Imim^ioil 
of gene product expression itom the ktxFR promoter was acMeved 
followmg the addition of the synthetic a niomduosr lsl-p.-cm>IiexanoyI)r 
5 Dlrternoserme ketone to the a^tux^ media to a hn&l concentration of 28 
ng/a\i> Cidtees were inctifcated at 37 °C for a iitrthor 3 hoars. After 3 
hours> the bacterial cidtares were examined By tmctmmpf k&ike 
presence of InciiMon bodies aM wei^ then colfected by centiifugation. 
Eeftac&ie inclusion bodies were observed In induc&d cultures mdkating 

ID feat the fusion pxotem was most KMy produced lit. the msolnfek fractx^t 
in E eoli Cell pellets were lysed directly by resi^pension in taemmfi 
sample buffer containing 10% P-mercaptoetkanol and were analysed fey 
SD8-PAGE, An Intense Gooma$sie-stained band of the appropriate 
molecular weight was observed on an SDS-PAGE geh 

1 5 g^MSS , The expression plasmid pAMG21 can he derived from 

fee Amgen expression vector p€FM1656 (ATCC #69576) which in turn be 
derived from the Arngen expression vector system described in US Patent 
Mo, 4710,473V The pC¥M%&56. pimmM can be derived from the described 
p€FM836 pksmid (Patent No< 4,710,473) by; 

20 (a) destroying the two endogenous Hdel restriction sites by end 



(h) replacing the ON A sequence between the unique Aaffi and Oil 
x0Stpctfe sites co^taimpg the synthetic Pf , promote with a 

siMlat hagm^ {patent JNIo> 

co^talnmg the PL promoter (see SEQ1B MO: 110 heiow); anH 
(c) soh^fcitutlng the small DMA sequence between the m1k|ue.OaI 
ami Kpnl restriction . sites with fee oligomtcleo^dB lwmg : the 
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BMQJBNOiilQi 

4i^;jX .... .... 

5 

10 •• « r'VCfT-n;«cccK:cA.c?^<;ACT<:a-: v ::a : >.'iC 5' 

CG r 

SIQIDNO: Ills 

CM K|>«! 
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The expressioB plasmisi p.AM(S23. can then foe derived from p€SMt656 
making a series of si redirected base changes by ;ECM overlapping oilgo 
•2 0 nmtagenesis and DMA sequence snbsfitudons. Starting with, the Bglll site 
(plasrrdd Bp « 180} immediately 5' to the ptasmid replkadcm promoter 
PpppB and proceeding toward the piasmid replication genes., the base pair 
changes are as shown in Table 7 below. 

Table 7--Base pair changes tesultirtg in pAMG21 

g £04 T/A C/G 

#428 Mt G/G 

3D #508 G/G Mt 

# 617 - • Insert iw> G/G bp 
#678 G/O T/A 

# 880 T/A C/G 

# 994 G/C A/T 
35 #1004 AO Q/Q 

#100? C/G T/A 

# 1028 A/T T/A 

# 1047 C/G T/A 
#1178 G/G T/A 

40 #1488 G/C T/A 

#2028 G/C bp delete 

#218? G/G T/A 

#2480 A/T T/A 

45 #2488-2502 AMS GTCA 

TCAC GAG? 

#2842 liriCGAGG Tbpcteieiion 

AGGCTCG 
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#3435 G/C AT 

# 344© G/C A/r 

#3643 A/r m 



5 The DM& sequence between the Bmque MM ipasMau #4364 in 

pGFM1656) anl Sad! (pc^siticm MstrMioxi .sites is 

subsiititted with, the DMA seqi^mce (SEQ ID NO: 112) shown fedow. 



10 izs&n: sticky ezmj 5* scgtaaggtatggatggtctgg - 

(position #43Sa in pAMG21) 3" T^CA<^^ 

~QQGCG^TTCCmTm^G : ^ 
20 - GGGG GC OTA A ACTTGC A AOGGTTC GT TGOC GGGC CrCCC ACCGC CCGTC CTGCGGGCG^ 

25 .4S*feE2 

" i i \* & &V*&&&WJl. W I X X V-V .v ,v XX\X ,k i i i v ±^\& i &k-.U : k X X wa^\*>.A;:V.X«^£VvA> 1 i Vri^v J/ 

"TTTT/^^GTATGXjGCAAT ~ 

•*G0rTTGTTGTW 
-CCA&ACAAeATAACTC 

~A^£OSA^TA^ 

40 

~T^€A0£I^G^ 
-M^G^G^^CT 

SO -£*a€M^^ 

-AAQX^AAACCTCT 
"AATGA'I:^ 

-T^ACTAACCTCAATCTTAT^^ 

SS 
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S ^TToomM* 

15 
25 

30 ~1?C:A ; TeO^ 

-^^C<3CTCTTCAC€CTCT r rCACGC 3- [.Sac II sticky end: 

-T^G^^ 5 {position. $5904*' in pAHG2"l) 



During the ligation of the sticky ends of this substation DMA 
sequence the outside AaiH and Saclf sites are destroyed Them 
tmi^tie AaBI. and |tc!I sife in the siifesfitated DNA> 

GM m (Arngen #2596), The Amgen host stram #2596 Is an E goliK- 
40 12 strain derived from Amgen strain #393, It has been mpdi%d to contain 
hoik the temperature sensitive lambda repressor el3S7s7 in the early ebg 
region and the lacl u repressor in the la te ||>g region (68 minutes). The 
presence of these two repressor p^e^ allows the use of this host with, a 
variety of expression systems, however both of fcese repressors are 
45 kmimm t to the expression firoxn luxP r The imtransfemed host h m no 
antibiotic resistances, 

"llie rfhosoB^ binding site of the cI857s7 gene has been modiSed to 
include an enhanced 1<BB, It has been teerted/ : lnto; the ebg operon 



wmmun 



15 



30 



35 



between Backo6de position 1170 and 1412 as numteed fe Grf>ank 
asceMon number M64441Gh3& wMk .defeiion. of the mterv e^lng e hj| 
sequence. The sequence of the Insert is shown below lower case 
letters ^presenting ebg; sequa^^^^ i nsert shorn below 

(SEQiDNO; 313): 

The construct was delivered to the chromosome using a 
recombinant phage called MMebg-dS5?s7enhanx:ed RBS #4 into FTet/393, 
AterrecomMnalion and resolution only the chromosomal Insert described 
above remains m the celt It was renamed F'tet/GMl(Ev F'tet/GMlOl was 
fhm modified bj the delivery of a iacF construct into the ehg operon 
between ni*c!eotide position 2493 and 293? as numbered, in the Genbank 
accession number M64441GfeJ3a with the deletion of the intervening ebg 
sequence. The sequence of the insert m shown below with die lower case 
letters representing the ebg sequences flanking the insert (SEQ ID NO; 
114) shown below: 




^^^CACC^OA^^COC^^^CtSGQiCCC^T^ 
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5 CC£S?SS^^ 



10 reeonihmant phage called AGehg~LaeiQ#5 into Ftet/GMIGI, After 
reeomhinabon mi . resohtiion cm.b/ the ebxomosornalteeri; described 
above remamsM the cell It was renamed Fu>t/GM22I. The F'tetepisome 
Was eared fern the strain using acruiiue orange at a cOKcentration of 25 



15 was stored: as GM2TL 

gurillcad^ Vitronectin was prepared from out- 

dated human plasma as described by Yaiohgo er a) {1988} Stru^.jMr>^ 13: 
211-92, xvi|-b rre>d uicatioi\H. Norms i he man blood collected in eUnuc lubes 
was conirifaged and clotted overnight with the addition ofGaGb. Hie clot 

20 was eentrlfuged, filtered a! 0.45 urn, and applied to a Heparin Sepharose 
column that was equilibrated with lO ntM NaFO,, 5 niM 1DXA, 0.13 M 
bla€lpB77. The column flow throngh was collected as a single pool, urea 
was added to a final eoneeniralion of 8 M, and mixed, ovamlght* The 
sample was then inxrubated with, f -fepario Sepharose which had been 

25 eejuihTatafed with 10 rnW MaP% 5 mM EOT A, SM Urea P H 7.7 (buffer A) 
ewemight. The Heparin Sepharose was separated from nhellquid by 
eeuiritogadon and washed once with buffer A, buffer A A 0.13 M MaCl, 
and buffer A * 0.13 HaCl and 10 mM BMB. The vitronectin was elated 
from the column with buffer A f OA M KaCL The fraelions containing 

3 0 ¥itmneelm wete buffer exchanged into PIS and stored at 

1m!§MII^ Purified human 

vitroseefin or parified human fibrinogen ^albioeham) was dialled into 




15he construct was delivered to the chromosome using a 



Mg/ro! in LB. The cured strain was identified as tetracaine sensitive and 
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50 mM lm0$? 10Q mM Hap pH 8.(1 A stock soktion of. mthenium (S) 

Oaitb^rsbt^tg, MD) was fehlf prepared by adding 50 jiL DMSO to ISO 
of tfee Drigen TAC^MHv^ ester, Pi&y tmmMm^ of the Origin TACi-MHS : 
5 ester was added to one fifth molar ratio of the matrix protein. Alter mm 

hmx mmh^iim at 25°€, reaction was qnench by the addition of 50 jxL 
of 2 M glf dne, Unincorporated ru&mium and excess glycine were 
removed by dialysis into PBS, G,0S % MaN3, Prof an concentrations were 
determined using Mcro-BCA (Berce, Eockfbrd, IL) > Oigen TAG 

10 incorporation was assessed at 455 ran (e^X3,?()0 IvH em^V Vltroneeim-Ru 
and Fibrinogavlu were stored at -?0°C until needed. 

Pisrification of Platelet Fibrinogen Receptor a Twelve units of 
outdated platelets were washed with piiosphate-buf feted saline (PBS) and 
caitrifoged at low speed to remote red blood ceils (llBCs) . The washed 

15 platelets were lysed in, 20 .xiM fti^HGi pH:7v4 ilO mM NaCl. 2 mM 

CaCL, 1 mM pefabloc 3% oetylglncoside with gentle sfe hours 

at 4PC> The lysate was centrlfoged at WQJMbig for 1 hour to pellet 
Msolubfe celMar debris. The resulting si^pernatant was applied to a lentil 
lectin (BY lafes) eoknnn a^id washed with Ivsfs hnffe containing 1% 
20 ociylgittcoside (binding buffer; iirii.il a stable UV baseline was reached- 
Piirlfed cdlbpfS wasekuerf from the column with binding feiuh%r 

containing 1 0% dextrose, Funded edlbp3 was stored at -?(PC until 
needed, 

f nrllleation of and osypS , Kronen placentas were thawed 
25 overnight at 4r : C cut into 1 cm sections., and washed with 50 tpM lris»B€l 
100 mM MaCb 1 mM FMSF pH 7.5 s buffer A). The placentas were then 
incubated overnight in butter A with the addition of 3% (w/v) 
oetygl acoside Extracted; pro tern was separated h -orn whole tissue by 
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centrifogaiion. "Xbe-.extraet.was then 0,45 pm filtered and frfefhpj wm 
added, to a final ccaieenteatfen of 0.02%. The sample was then loaded an to 
m miMm§3 m BnM-mfio MBmty oblwm, washed witk fo«ffe A pks 1% 
(w/v; octygiucoskte, and elated with Gentle Mitocai Buffer* (Pierce), The 
5 feaodons containing ow§3 or #f 5 were exchanged into buffer A phis 1% 

oetylgiueoside and steed at «-?0 0 C, Purified avB3 and avpB were also 
purchased feorn Chenneon International Inc. . 

oadB, avf>5„. or oilbbfe parausagnenc beads were prepared irons 4.5 
1 0 p wneoated Bynabeods® (Dynal® Lake Snecess, NY). Dncoated 

Dynabeads® were washed three times in phosphate buffered saline p'B 7.4 
(PBS) and resuspended in 50 mM Tris-HGi, 100 mM HaCL laM Mg€% 1 

aM CaQ^ and 1 snMMnCi? pi 1 7.5 (Buffer A.). Puriiied receptor <wp3 f 
«vp5(Chemicon) ; . or cndbfife were sjulekly diluted in buffer A and added to 

IS the uneoaied Dynabeads* at a ratio of 50 ug protein to Iff beads. The bead 
suspension was intubated with agitation overnight at 4uC The beads were 
washed three times i a buffer A, 0.1 % ho^ine seram albnruin (BSA) and 
resuspended buffer A ->-3% BSA. After three hours at 43 : trie beads were 
wash feree tunes m Buffer A,, I % BSA... 0,05% aside and stored at -70 :: C 

20 ukiil needed, 

flqjtfr jftpje ty^^^J^gg.; Ail eeaipouads were dissolved aad sen ally 
diluted in 100% I3MSO prior te a teal dimuoa in assay buffer (50 rnM TVodiCd 
pH7% iOOnfelNaCife mMCaCb, ImMAfgCfe itsM MaCfe i%BSA > 0.05 
% Tweaa~2fi) containing VUrcneciin-Ru or Fibrinogen TA and appropriate 

3 S integral coated parafeagnedc beads, Ifes assay mfetere was incubated at 25t: for 
two hours with agitation and subsequently read on as Qrigen Analy&enf) (Xgen &e. 
Saithersbarg, MB.} Non-specific blading was determined using I pM 
Vittouectin, 1 pM Fshdnopa or 5 ujM 'EDTA. The data was prepared using a 
four-parameter lit by the Leveafearg Marqnardi algcfeibm (Mih® ID Easiness 
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Solutions,) Ki ?£np% wezfc caleaiated odng the eeuadtm of Cheng and PrBseff 
(1973) Blosh&m.. Pharmacology 22; 3099-3 10S. 

Jftgpa&Sm ottemit£nr $c fMo»s , Theiollowiag laMmn-relafed 
peptides were fused, to the KHfermtos of the Fc portion of the ftoinan 
IgGl molecule by PCS:. 

10 yXlOSBOGGGG (S1Q ID MO: 115} 

MYiGSRYiGSRYIGSR ORQ ID MO: 116} 
MYIGSRYiGSIlYTGSRYIGSRYiGSR (SEQ ID NO; 117) 

m1khnkgahsyglmwwmlarggogg (seq id no: 118) 
myigsrr kdy ei ldvpdsgrggggg csiq id no: 119) 
15 mrgdrgdyigskrgdggggg (seq id no: 120) 

For these kmiom, mi unrelated Fc-peptlde fusion (THF gamma 2- 
Fe) was used as die PCE templa te (Amgen strain #4490, described In WO 
00/24782,, ptjMished May 4, 2000). Tne sense oligonucleotides gweii 
below were each osed in a standard PGR reaction with the an£feaHs£ 
2 0 oligonucleotide 1200*51 to yield an In-Dawe fusion of the desired peptide 
to Sc. 

G&& TM S&? W ®E ATC OGT TCP COT GOT GGA OSO 

out 000 gac a&a (SEQ ID NO: 1.21} 

25 

2554-70 SM TAA CM': ATO TAC MC gCT TOT COT W Sl^ SCJC 

too cos: me km m 0c cor gas aaa act c&c :«a 
Tf- cca cor (SEQ ID NO: 122) 

30 2SS4-7I oaa taa cm mm tac mc got to-? cot tat att use 

TCC CGC TAC AIT GGT A0C COT |« ATC 060 TCT COO 
TAT ATT GST AGO 000 TAC AAA ACT CAT ACA tOt CCA 

cot (SEQ ID NO: 123) 
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2119-8$ GAA CIA CAf m$ : ATC CCS: *'<3S AAC AAG M ffif 8C? 

CSC TCf SCT GGT GTG ATT GGG GGG AT"; GTG GCT GOT 

got <m mc gov m® <SMl ma (SEQ ID NO: 1.24} 



27l&~0? OA A TAA GAT A '70 ®W M'G GGT TCT GST GOT GAA GAC 

GTS GAA AGO CTG GAG ®K COG GAG TCT GST CGT GGT 

« GGC GGT GGG GAG AAA (BBQ IDMOi 125) 

10 2719- QS GAA TAA CAT AGO CGT GGT GAC GGT GGT GA.C TAC AGO 

GGT TCT CGT CGT GGT GAG GGT CQA GGC GGT GGG GAC 

aaa (SEQ ID NO: 



15 



I200-S4 GTT ATT GGT GAG GGG GGG CA (SEQ ID NO: 127) 



Each PCH gene product (foil length fusion gene) was digested with 
restriction endormclesaes lig and B^HE andlfeen ligafec! into the vector 
pAMG21 (described above) and. transformed lute competent E. coll strain 
2596 (GM221, described herein) by electoporaiion, Clones wnre screened 
20 lor the ability to produce the recombinant AOrotein product and to possess 
the gene fusion having the correct niMeotide sequence. Expression and 
purification of each fusion protein was carried out as described above, 

eells, HT-108G cells from a. human fibrosarcoma are cultured in DkihM 
23 supplemented wife 10% rota! bovine serum, 100 ag/rnl streptomycin and: 
100 uruts/rnl panichim. The culture is started at a density of 5 x 1.0* cells 
per plate. The Fc-peptuks (R-YJGSR, Fc-CYlGSRr, YIGSR-Fc, or (Y1GSR}, 
~Fc)} at various concentrabons are added to each plate., and after 16 bxmrs 
the cells are batTested for evaluation of apoptosis with crystal violet 
3 0 solution at 560 ttm ahsorbaxice. The DMA bagmen tat ion analysis is also 
carried out to assess the degree &i apoptosis in a %M% agarose gel. and 
idsnailzed by efh.ldi.nna bromide staining, 



Example 3 

Preparation of Additional Lammin Fe^tlfoodk^ 

Two adiiiional. km&tsin peptide^ (YIGS1% and {¥IGSR)^ ham table 
$h&tm\ were fnsed to fown&n IgGL Tfeose fesion 
5 designated as ianrinin-S ((YIGSR) r ^e) and laminin~5 C{YIGSB) r Fc). The 
purlBed pepfide^c fusions were examined for Ixielr effect on fee growth 
ofHTlOSO cells as described In Example L The synthetic peptide (YIGSR)., 
gave an. IG100 &i&3pM, whereas the IG100 of (YiGSR^-Fc was 55 nM. A 
50-Md eriharicemmt was seen after it was. fused to human IgGh 
10 Since some proteolyses was seen in the fClOO of !aMnh> 

S could not be assessed aeenm^ degradation occurred after 

the arginme residue (at fee junction between the Y!0GSR repeats). In order 
to eliminate the degradation, several different peptides were designed and 
syriihesked. Some of them showed the Inhibition of HIIOSO cell growth > 
IB Two of the best peptides were 

REDVEILDVYiGSliPDS<iR (SEQIDNO: 136) and 
YK^Sl^EmrBlJWPtBGR (SEQ ID MO; 137), 



20 Bvaluatlon of plasma clearance 

Synthetic peptide and Fc-peptides are iodmated with ™l by lodogen 
method; Theinlilfoltory effect of iheiodinated molecules on !:!T4080 erfls 
are indistinguishable from those non-lndmated moleeules. CS^BL/6 mice 
are injected intrav enoMy and snfeeutaneously with the iodinated 
25 pepi ide /Fc-peptldes and Mood Is collected at various time points. The 
blood, radioactivity is measured wiihf^ pharmacoMneile 
proixl es of the tejecled molecules are eTainated, 



ExperiBmial pMrnoitary met stasis assay 
H%My: metastatic and invasive B16-BL6 melanoma cells are 
siispanded in MEM medium ctmtaMmg CKi % BSA (15 x 10" ceJIs/xrrt), 
5 G57BL/6 ^eix^^^mmfy inoculated with tie cell soltitloit fQ>lm!)< 
Following tumor Inoculation, several cc?ncentrations of the peptides aB d 
various F^peptides are i^^cteci ixitravenously. Mke are scarified two to 
three weeks after tumor inociMion and colonies on the fang surface are 
evaiuaied. 

* ■*■ * 

The Invention -now being fully described, it will be apparent to one 
oloMmary skill m the art that many changes and modifications can be 
madafe 
15 as set forth herein. 
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What is claimed is; 

1 , A composition of matter comprising 

a. an integriiv/adfeeBicm antagonist peptide; and 

5 2. A composition of the fanxmia 

(XVF'4x\ 

arid muldn^rs thereof, wherein: 
F% an Fedomain; 

X and X ■ are each indcip^ndentiy selected from -ill) J?\ - 
X 0 (L1 r F^(L% ^ HL>P^<L%^(l4-F, and HLVPM^^H^X #~ 

¥% F\ F / and P* are each independently aeqisences of 
mtegnn/ adhesion axitagomsl peptides; 

L\ U, L\, and J J are each tndependenfiy linkers; and 
15 a, t>, c,. 4 e, and fare each independently 0 or 1, provided 

that at least one of a and b is 1, 
3* The composition of matter of Claim 1 of the formulae 

X\F 5 

or 

20 F ? ~X* 

4 the cornpositlon of matter of Claim 3 of the fommia 

5, The composition oi matter of Claim 3 of the forirmla 

2 S 6< The composition of matter of Claim % wherein ¥\ is an Fc domain. 
?> The cotnposition of matter of Claim 2 wherein F* Is an IgG Fc 
domains 

8. The compo^-ion of matter of Claim 2 wheralaF is an IgGl ffe 
domain. 
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9* The composition of nmtber of ClMm 2 wherein F x comprises the 

sequence of SEQ IP NO: 1 
111 The composiderr of matter of Claim. 2 wherein X 1 aM X? comprise 

one or more sequences selected IxomSBQ ID hJQS; 7 to 2L 
5 11, The composition of matte of Claim 2 w her ein the composition, at 

matter comprises oob or more se<pence$ sdeoted from SEQ ID 

MOS: 22 to 94. 

12, The ooBiposiiion of matter of Claim 2 wherein the composition of 
matter comprises one or more sequences selected torn SEQ ID 

ID NOS: 7 and 9 to 16. 

13, llie composition of matter of Claim 2 wherein the composition of 
matter comprises one or more sequences selected from Tables 3, 4, 
5, and 6 (SEQ ID MOS: 22 to 9^ 128 to 137), 

14 A DMA encoding a composition of matter of any of Claims 6 to 13, 
1 5 15. An expression vector eonrprMng the DMA of CMm 14 
16< A host ceil comprising the expression vector of Claim 15, 
17, The cell of Claim 16, wherein the cell is an B> coii cell 
18> A process for preparing a pharmacoi ogie&ily active compotmd^ 
which comprises 

2 9 a) selecting at least one randomised integrin/ adhesion 

aritagoriist peptide; and 
b) preperiiig a pharmacologic agent comprising at least one Fc 

domain covaleotljdkiked to at least one amino acid sequence 

of the selected peptide or pepddes> 
25 19 > The process of Claim 18, wherein the peptide is selected in a process 
comprising one or more techniques selected from waatdmsed 
screening, rational design,, protein structural axralysis, screening of a 
phage display library, m . E coii display Mhrary, a rihosomayihrary;, 
or achenucal peptide library. 
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2(1 The process of Claim IS, wherein the preparation of the 
pharmacologk aprit is carried oat by : 

a) preparing a gene a>HstoK?t comprising a nucleic add 
sequence encoding the selected peptide and a nucklc acid 
sequence encoding an Fc domain; and 

b) expressing the gene construct 

2L The process of Claim 18, wherein the gene construct is expressed in 



22. The process of Claim IS wherein the Be domain is an IgG Fc 
10 domain. 

23. The process of Claim IB, wherein the vehicle is an IgGl Fc domain. 
24 The process of Claim 18, wherein the vehicle comprises the 

sequence of SHQ ID NO; 2, 

25, A composition of matter comprising an amino acid sequence 

15 selected from. SHQ ID NOS: 132 to 137, 
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FIGURE 3A 

I «w+ 4- - — ~. -> v.+ ....... „ — 60 

K D M $ It t C P ;> C f & F E L I. 3 G ■$ B 

V F L F B £ ;K £ K .D T L 55 X S K $ P £ V 

121 77 ^ 7 " ^- - - - - - - ^ - - - - ^ - - - - ~ ^ — — -—-4- iso 

5 C V V Y V V S H E B F B \r K F H H Y V 

.131 ----- ---'v— — — — - *— : — 240 

n o .v &' -v h & & >v x % a £ B q y ■« t - 

341 v.^., ~ *■ ^ H — s-~.~f ■ 5(50 

Y K Y V 'M V & S? V l< H $ ® $ & # O ■ Y 
&&^(^ 

301 — — ---- * 365 

K C K V S K .A: fc ? A fr % S K ? X S K A 

* G Q * E -8 S 0 V ? T X, S? ? $ K D $ I, T - 

6 & # V: I* $ C I* y s? & 3 P t £ 8 $ S & V - 

461 ™ - -r-— — * — 540 

$ 'J* 'Br 8 3Sf <3 Q 3 B J8f -8 Y K ¥ $ P J? V & ^ 

$<& . H _ ^ 600 

3 B Q S .3? F X* Y .S K 5P V D K S B. vv Q Q 

MX — ..4... s v :>>-^ : , ^ 

0 y F S C $ V H H S A t< H n H V' t Q K 



wmmun 



rcrmmmmm 



FIGURE BE 
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Ifihibition of hu Vhronectin-Ru Binding to avp3 
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Conii nuat 1 m of Box 1 . 2 

Claims Ms,: 1-9 and 14-24 all partial ly 



Present claims 1-9 and 14-24 relate to a composition comprising peptides 
defined by reference to a desirable characteristic or property, namely 
having fntegrin or adhesion antagonist activity. 

The claims cover all composition having this characteristic or property, 
whereas the application provides support within the meaning of Article S 
PCX and/or disclosure within the waning of Article 5 PCX for only a 
limited number of such composition. In the present case, the claims so 
lack support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope Is Impossible. Independent of 
the above reasoning v the claims also lack clarity (Article 6 PCX). An 
attempt is *mde to define the composition by reference to a result to bo 
achieved, Again, this lack of clarity In the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search has been carried out for those parts 
of the claims which appear to be clear, supported and disclosed, namely 
those parts relating to the compositions of claims 10-13, 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions In respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Sole 66, He) PCI). The applicant 
is advised that the EPG policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This Is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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